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VT8231 
SOUTH BRIDGE 


PC99 COMPLIANT 
INTEGRATED SUPER-I/O (FDC, LPT, CoM, FIR, AND GAME PORT), 
INTEGRATED FAST ETHERNET, LPC, ISA / LPC BIOS ROM, 
DIRECT SOUND AC97 AUDIO AND MC97 MODEM INTERFACE, 
INTEGRATED SOUNDBLASTER PRO 
ULTRADMA-100/66/33 MASTER MODE EIDE CONTROLLER, 
4 PORT USB CONTROLLER, KEYBOARD CONTROLLER, RTC, 
SERIAL IRQ, SMBUS, 
PLUG AND PLAY, ACPI, ENHANCED POWER MANAGEMENT, 
TEMPERATURE, VOLTAGE, AND FAN-SPEED MONITORING 


PRODUCT FEATURES 


e Inter-operable with VIA and other Host-to-PCI Bridges 


— Combine with VT8363A (Apollo KT133A) for a complete Athlon AGP 4x desktop system with 200/266 MHz FSB 

— Combine with VT8361 (Apollo KLE133) or VT8365A (Apollo KM133A) for a complete Athlon system with 
integrated 2D / 3D graphics 

— Combine with VT82C694X (Apollo Prol33A) for a complete 66 / 100 / 133 MHz Socket370 / Slot! AGP 4x system 

— Combine with VT8601A (Apollo PLE133) or VT8605 (Apollo PM133) for a complete Socket370 / Slot! system 
with integrated 2D / 3D graphics 

— Combine with VT82C598 (Apollo MVP3) for a complete Super-7 (66 / 75 / 83 / 100 MHz) AGP 2x system 

— Combine with VT8501 (Apollo MVP4) for a complete Super-7 system with integrated 2D / 3D graphics 

—  Inter-operable with Intel or other Host-to-PCI bridges for a complete PC99 compliant PCI / AGP / LPC system 


e Integrated Peripheral Controllers 


— Integrated Fast Ethernet Controller with 1 / 10 / 100 Mbit capability 

— Integrated USB Controller with two root hub and four function ports 

— Dual channel UltraDMA-33 / 66 /100 master mode EIDE controller 

— AC-link interface for AC-97 audio codec and modem codec 

— HSP modem support 

— Integrated SoundBlasterPro / DirectSound compatible digital audio controller 
— LPC interface for Low Pin Count interface to Super-I/O or ROM 


e Integrated Legacy Functions 


— Integrated Keyboard Controller with PS2 mouse support 

— Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI 
— Integrated Bus Controller including DMA, timer, and interrupt controller 

— Serial IRQ for docking and non-docking applications 

— Flash EPROM, 32Mbit (4Mbyte) EPROM and combined BIOS support 

— Fast reset and Gate A20 operation 
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e Fast Ethernet Controller 


— High performance PCI master interface with scatter / gather and bursting capability 

— Standard MII interface to Ethernet or HomePNA PHYceiver 

— 1/10/100 MHz full and half duplex operation 

— Transmit data buffer byte alignment for low CPU utilization 

— Separate 2K byte FIFOs for receive and transmit of full Ethernet packets 

— Flexible dynamically loadable EEPROM algorithm 

— Physical, Broadcast, and Multicast address filtering using hashing function 

— Flexible wakeup events: link status change, magic packet, unicast physical address match, predefined pattern match 
— Software controllable power down 


e UltraDMA-100 / 66/33 Master Mode PCI EIDE Controller 


— Dual channel master mode PCI supporting four Enhanced IDE devices 

— Transfer rate up to 100 MB/sec to cover up to PIO mode 4, multi-word DMA mode 2, and UltraDMA mode 5 
— Thirty-two levels (doublewords) of prefetch and write buffers per channel 

— Dual DMA engine for concurrent dual channel operation 

— Bus master programming interface for SFF-8038i rev. 1.0 and Windows-95 / 98 / 2000 compliant 

— Full scatter gather capability 

— Support ATAPI compliant devices including DVD devices 

— Support PCI native and ATA compatibility modes 

— Complete software driver support 


e Integrated Super [O Controller 


— Supports serial port, IR port, parallel port, and floppy disk controller functions 
— Serial Port 

— Programmable character lengths (5,6,7,8) 

— Even, odd, stick or no parity bit generation and detection 

— Programmable baud rate generator 

— Independent transmit/receiver FIFOs 

— Modem Control 

— Plug and play with 96 base IO address and 12 IRQ options 
— Fast IR (FIR) port 

— IrDA 1.0 SIR and IrDA 1.1 FIR compliant 

— IR function through the second serial port 

— Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR 
— Multi-mode parallel port 

— Standard mode, ECP and EPP support 

— Dynamic and static switch between parallel port pinout and FDC pinout 

— Plug and play with 192 base IO address, 12 IRQ and 4 DMA options 
— Floppy Disk Controller 

— 16 bytes of FIFO 

— Data rates up to [Mbps 

— Perpendicular recording driver support 

— Two FDDs with drive swap support 

— Plug and play with 48 base IO address, 12 IRQ and 4 DMA options 


e Low Pin Count (LPC) Bus Interface 


— Provides connection to external LPC I/O controllers and LPC BIOS ROMs 
— Enables removal of legacy ISA bus and related pins 
— Low pin count interface: two control pins and four address / data pins 
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e SoundBlaster Pro Hardware and Direct Sound Ready AC97 Digital Audio Controller 


Dual full-duplex Direct Sound channels between system memory and AC97 link 

PCI master interface with scatter / gather and bursting capability 

32 byte FIFO of each direct sound channel 

Host based sample rate converter and mixer 

Standard v1.0 or v2.0 AC97 Codec interface for single or cascaded AC97 Codec’s from multiple vendors 
Loopback capability for re-directing mixed audio streams into USB and 1394 speakers 

Hardware SoundBlaster Pro for Windows DOS box and real-mode DOS legacy compatibility 

Plug and play with 4 IRQ, 4 DMA, and 4 I/O space options for SoundBlaster Pro and MIDI hardware 
Hardware assisted FM synthesis for legacy compatibility 

Direct two game ports and one MIDI port interface 

Complete software driver support for Windows-95/98/2000 and Windows-NT 


e MC97 HSP Modem Controller 


PCI bus master interface with scatter / gather and burst capability 
Standard AC97 codec interface for MC or AMC codec 

Wake on ring in APM or ACPI mode through AC97 link 
Supported by most HSP modem vendors 


e Universal Serial Bus Controller 


USB v.1.1 and Intel Universal HCI v.1.1 compatible 

Eighteen level (doublewords) data FIFO with full scatter and gather capability 

Root hub and four function ports 

Integrated physical layer transceivers with optional over-current detection status on USB inputs 
Legacy keyboard and PS/2 mouse support 


e System Management Bus Interface 


One master / slave SMBus and one slave-only SMBus 
Host interface for processor communications 
Slave interface for external SMBus masters 
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e Voltage, Temperature, Fan Speed Monitor and Controller 


— Five universal input channels for voltage or temperature sensing 

— Two fan-speed monitoring channels 

— Input channel for thermal diode in Intel™ high speed Pentium II™ / Pentium III™ CPUs 
— Programmable control, status, monitor and alarm for flexible desktop management 

— External thermister or internal bandgap temperature sensing 

— Automatic clock throttling with integrated temperature sensing 

— Internal core VCC voltage sensing 

— Flexible external voltage sensing arrangement (any positive supply and battery) 


e Sophisticated PC99-Compatible Mobile Power Management 


— Supports both ACPI (Advanced Configuration and Power Interface) and legacy (APM) power management 

— ACPI v1.0 Compliant 

— APM v1.2 Compliant 

— CPU clock throttling and clock stop control for complete ACPI CO to C3 state support 

— PCI bus clock run, Power Management Enable (PME) control, and PCI/CPU clock generator stop control 

— Supports multiple system suspend types: power-on suspends with flexible CPU/PCI bus reset options, 
suspend to DRAM, and suspend to disk (soft-off), all with hardware automatic wake-up 

— Multiple suspend power plane controls and suspend status indicators 

— One idle timer, one peripheral timer and one general purpose timer, plus 24/32-bit ACPI compliant timer 

— Normal, doze, sleep, suspend and conserve modes 

— Global and local device power control 

— System event monitoring with two event classes 

— Primary and secondary interrupt differentiation for individual channels 

— Dedicated input pins for power and sleep buttons, external modem ring indicator, and notebook lid open/close for 
system wake-up 

— Multiple internal and external SMI sources for flexible power management models 

— One programmable chip select and one microcontroller chip select 

— Enhanced integrated real time clock (RTC) with date alarm, month alarm, and century field 

— Thermal alarm on either external or any combination of three internal temperature sensing circuits 

— Hot docking support 

— I/O pad leakage control 


e Plug and Play Controller 


— PCT interrupts steerable to any interrupt channel 

— Steerable interrupts for integrated peripheral controllers: USB, floppy, serial, parallel, audio, soundblaster, MIDI 

— Steerable DMA channels for integrated floppy, parallel, and soundblaster pro controllers 

— One additional steerable interrupt channel for on-board plug and play devices 

— Microsoft Windows 2000™, Windows 98SE™, Windows 98™, Windows NT™, Windows 95™ and plug and play 
BIOS compliant 


e Built-in NAND-tree pin scan test capability 
e 0.30um, 3.3V, low power CMOS process 


e Single chip 27x27 mm, 376 pin BGA 
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OVERVIEW 


The VT8231 South Bridge is a high integration, high performance, power-efficient, and high compatibility device that supports 
Intel, AMD, and VIA / Cyrix based processor to PCI bus bridge functionality to make a complete Microsoft PC99-compliant PCI / 
LPC system. The VT8231 includes standard intelligent peripheral controllers: 


a) 


b 


wm 


c) 
d 


wa 


e 


wm 


wa 


g 


I) 


Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated 
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE 
devices. In addition to standard PIO and DMA mode operation, the VT8231 also supports the UltraDMA-33, 66, and 100 
standards to allow reliable data transfer rates up to 100 MB/sec throughput. The IDE controller is SFF-8038i v1.0 and 
Microsoft Windows-family compliant. 


Integrated LAN Fast Ethernet controller (MAC) with Media Independent Interface (MID) to external Ethernet PHY or 
HomePNA PHY. The LAN controller operates at 1 / 10 / 100 Mbit/sec transfer rates using either full and half duplex 
operation and has separate 2Kbyte FIFOs for receive and transmit of full ethernet packets. The internal high-performance 
PCI interface has scatter / gather and bursting capability and can align bytes in the transmit data buffer to reduce CPU 
utilization. The LAN interface can perform address filtering on physical, broadcast, and multicast packets. The interface can 
also be configured for system wake up on link status change, receipt of magic packet, unicast physical address match on 
incoming packets, and predefined pattern match in the incoming data. 


LPC (Low Pin Count) interface for BIOS ROM plus optional conventional BIOS ROM support 


Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT8231 includes the root hub with 
four function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and isochronous 
peripherals to be inserted into the system with universal driver support. The controller also implements legacy keyboard and 
mouse support so that legacy software can run transparently in a non-USB-aware operating system environment. 

Keyboard controller with PS2 mouse support 


Real Time Clock with 256 byte extended CMOS. In addition to standard RTC functionality, the integrated RTC also 
includes the date alarm, century field, and other enhancements for compatibility with the ACPI standard. 


Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states 
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional 
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control, 
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, chip 
select and external SMI. 


Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds 
Full System Management Bus (SMBus) interface with one master / slave port and one slave-only port 
16550-compatible serial I/O port with “Fast-IR” infrared communications port option. 


Integrated PCI-mastering dual full-duplex direct-sound AC97-link-compatible sound system. Hardware soundblaster-pro 
and hardware-assisted FM blocks are included for Windows DOS box and real-mode DOS compatibility. Loopback 
capability is also implemented for directing mixed audio streams into USB and 1394 speakers for high quality digital audio. 


Game port and MIDI port 


m) Standard floppy disk drive interface 


n) 
0) 
p) 


ECP/EPP-capable parallel port with floppy disk controller pinout option 
Serial IRQ for docking and non-docking applications 


Plug and Play controller that allows complete steerability of all PCI interrupts and internal interrupts to any interrupt channel. 
One additional steerable interrupt channel is provided to allow plug and play and reconfigurability of on-board peripherals 
for Windows family compliance. 
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CPU / Cache North Bridge System Memory 


Sideband Signals: DIMM Module ID 


MA/Command 


Init / CPUreset Sy ee 
IRQ /NMI 
SMI/ StopClk USB Ports 0-3 
FERR / IGNNE Keyboard / Mouse Expansion [ 
SLP# (Slot-1) MIDI / Game Ports Cards 


Parallel Port 

Serial Port 

Infrared Comm Port 
IDE Primary and Secondary 
Floppy Disk Interface 

AC97 Link 

Hardware Monitor Inputs 
GPIO, Power Control, Reset 
Fast Ethernet Interface 


VT8231 
376 BGA 


Boot ROM 


Onboard L 


LPC I/O 


Figure 1. PC System Configuration Using the VT8231 
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PINOUTS 


Pin Diagram 


Figure 2. VT8231 Ball Diagram (Top View) 
ey tO ts is is to is fig 20 


AD AD | DEV | CBE USB | USB | USB | USB 
Be STR# BUSY RTS# DTR#H Gcoul po. | pi. | po. 
AD AD USB | USB 
Po+ | Pit 
EE 


PINT PINT AD AD USB USB 
BH Ad ACK#§ TXD CTS# P3- P2+ 


USB USB MRX MD 
CLK P3+ § CS# J CLK CK 

PD USB EE 
AUTO] PD VCC § EE EE 
FD# 3 USB §_ CK DI 
GND VCC § MTX 
= 
GND VCC M M MTX MTX MTX 


TRK WRT DSK HD R 
00# PRT# CHG# SEL# DATA# 


MTR DS Ww ow 
GND GND vcc ow STEPH paTa# GATEF 


1# 
GND GND Vcc bis a 


DENI  0# 


GND GND 


GND GND 


KB MS SUS § MS SUS Vv N7 PD 
DT CK C# DT ST# IOR# | RDY DACK# 
SUSA SUS J AOL J CPU J VCC VCC GND PD 
#/strap B# GPI | STP#§ SUS SUS 
SMB SMB_ SMB § GPO | PCK 
PWR RING CPU FERR SLP# SDCS SDCS 
# RST # l# 3# D2 
LG2# HR2# SA5 SAI1 SA2 SAI4] SD SD SD 
GPO11 GPI11 SDDS SDD11 SDD2 SDD14] Al AO A2 
LR2# HGI1# SA9 SA4 SA12 SAI SAIS] SD SD 
w RDY GPO8 SDD9 SDD4 SDD12 SDD1 SDD15] IOR# IDACK# 
GPIO GPIO § APIC APIC LG1# HRI1# SA16}SAIO SA3 SAI3 SAO SD SD 
Y D A /strap JSDD10 SDD3 SDD13 SDDO | IOW#] RDY 


pat 2 ts tats |o tT 7] sf 9 | to | a | 2 | 13 | as | 15 | 6 | 17 | 18 | 19 | 20 | 


Note: Some of the pins above have alternate functions and alternate names. The table above contains only one name (usually the most often used function), but the 
pin lists and pin descriptions contain all names. 
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Pin Lists 


[Pin | __|Pin Name__| 


BUSY / MTR1# 
|RTS# 

es 
USBOCO# 
USBPO- 
oes 
USBP2- 


B 
B 
B 
B 
B 
B 
B 
B 
B 
B 


i 
OmMADMEWNK SO 


PINTB# 
| PINTA# 
|AD28 
AD25 
AD23 
| AD18 
TRDY# 
ADIS 
|AD10 
|AD04 

ADO1 

PINIT# / DIR# 
PDS 

ACK#/ DS1# 
TXD 
| CTS# 
USBP3- 
USBP0+ 
|USBP1+ 
|USBP2+ 


Q\|a 
SIN 
e\S 


|PREQH# 
PINTD# 
| PINTCH 
AD27 
CBE3# 
|AD19 
|IRDY# 
PAR 
AD12 
AD06 
| ADOO 
PDI / TRKOO# 
|PD4 / DSKCHG# 


Center GND pins (24 pins): J8-J13, K8-K13, L8-L13, M8-M13 


PDO / INDEX# 


[Pin | _|PinName___ 


10 


Figure 3. V1T8231 Pin List (Numerical Order) 


SLCTIN#/STEP# 


USBOC1# 
EEDO 
MDIO 
MRXD3 
MRXD2 


= 


VBAT 
PWRGD 
| RTCX1 
PCIRST# 
AD22 
|AD17 
SERR# 
AD13 
ADO8 
Re 
AUTOFD#/DRVO 
PD3 / RDATA# 
| SLCT/WGATE# 
|RXD 

VCCUSB 

EECK 

EEDI 

MRXD1 

MRXDO 
|MRXDV 


[Pin | __|Pin Name____ 


ACSDOUT 
JBB2 / GPO13 
JAB2 / GPO12 


ie 
ACBITCLK 
MSO 
|GPIOC/1025/CHSIO 
vcc 

vcc 

MTRI# 

| DSO# 
STEP# 
WDATA# 
| WGATE# 


[Pin | _|Pin Name___| 


SUSB# / GPIO2 


AOLGPI/THRM/I17 


CPUSTP# / GPOS 
VCCSUS 
| VCCSUS 
GND 
vcc 
vcc 
| GND 
vcc 
vcc 
| Vcc 
GND 
vcc 
|PDD04 
| PDDI1 
PDDOS 
PDDRQ 


[Pin | ___|Pin Name 


SA18 
IRQIS 

SA07 / SDDO7 
SA06 / SDD06 
|SDDRQ 
|SDCS1# 
SDCS3# 
PDDO2 


WODRRHHIR HH OOWHHO 


|JBB1 / GPI29 
RSMRST# 
INTRUDER#/GPI8 
GPIO 

RTCX2 

FRAME# 

| VCC 
ADI 
vcc 

| CBEO# 

| ERROR#/HDSEL# 
vcc 

vcc 

| GNDUSB 

vcc 

VCCMII 
|MTXCLK 
|MRXERR 
MTXENA 
MTXDO 


|VREF 

FANI 
FAN2/SLPB#/I018 
JAY 

JBX 

GND 

| vcc 
VCCMII 
DRVDENI 
MTRO# 
DSI# 
DIR# 


AOOOWVVUVEEEPIOCOC OV DHHHHOIODOD OO WWHOR HHH OHHH HHHO 


UICS 
| DTD+ 
DTD- 

UIC4 
|GNDHWM 
VCC 

GND 
VCCPLL 

| DRVDENO 
PDCSI# 
PDCS3# 

| INDEX# 


DIOR SF SSVVVV VVC V VT TOKO 


! PDIOW# 

SMBCK2 / GPIO27 
SMBDT2 / GPIO26 
|SMBCK1 
|SLOWCLK / 00 
PCKRUN# 

INTR 

| vcc 
IRTX / GPO14 
vcc 

| vcc 
SD06 
SD00 
vcc 
| vcc 
vcc 
PDDO1 
| PDD14 
PDDO7 
PDDO9 
|PDD06 


oo / GPI16 
LID / GPI4 
GPII / IRQ8# 
WSC# / GPI24 
INIT# 

STPCLK# 

|LAD3 

| LADO 
SERIRQ 
LGNT2#/GPO11 
ao /GPI1 
SD01 

SA19 

|SA05 / SDDO5 
|SA11/SDD11 
SA02 / SDD02 
SA14/SDD14 

| SDAI 
SDAO 
SDA2 


ACSYNC 
ras 

JABI / GPI28 

MSI 

ACSDIN2 / GPIO19 
vcc 

GND 
| vcc 
vcc 
vcc 
| GND 
vcc 
GNDLAN 
|GND 
VCCLAN 
MCRS 
MCOL 
MTXD1 
MTXD2 
MTXD3 


PP 


COOH DT IWTIOS 


JUICI 

UIC3 

UIC2 

KBCK / A20G 
VCCHWM 
vcc 
| vcc 
GNDPLL 
PCICLK 
PDAL 
PDAO 
PDA2 


HOCOH HUD UMM VM MVTOKHHOOIOOK HK wT TTT HOMO 


_ 


| ACSDINO 
ACSDINI 
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KBDT / KBRC 
MSCK /IRQI 
SUSC#/ GPO 
MSDT / IRQ12 
|SUSST1#/ GPO3 
vcc 

GND 

PDD10 

| PDDO5 
PDIOR# 
PDRDY 
|PDDACK# 


OD 


SMBALRT# / GPI7 
BATLOW3# / GPI5 
eras / GPO6 
NMI 

IGNNE# 

|lOW# / GPIO23 
|IRRX2 / GPIOB 
ROMCS# / KBCS# 
HGNT2# / GPO9 
SD07 

OSC 

SA17/ strap 
IRQI4 

SA08 / SDD08 
PDDOO 

PDDI5 

| PDDI13 


Bae 


PDDO3 
PDD12 


IOD |EXTSMI# / GPI2 


oO 
10 


|SUSCLK / GPO4 

GPIOE / GPIO31 

APICDO / GPIO28 
A20M# 

MCCS#/017/strap 

LAD2 

LFRAME# 

MEMR# 
LREQ2#/GPI13/OCHRDY 
| HGNT1#/GPO8 

| sD02 
LA20/0C2#/1020 
SA09 / SDD09 

| SA04 / SDD04 
SA12/SDD12 
SA01 /SDDO1 
|SA15/SDD15 

| SDIOR# 
SDDACK# 


COlOnO6Sb7VOBO 


SUSA#/GPO1/strap 


Be 7 GPI6 
PWRBTN# 
RING# / GPI3 
|CPURST 

| FERR# 

SLP# / GPO7 
IOR# / GPIO22 

| IRRX / GPOIS 
SPKR 

LREQ1#/ GPI12 
|sD0s 

SD04 


Y12 
Y13 
Y14 
Y15 
Y16 
¥I7 
Y18 
Y19 
Y20 


GPIOD / GPIO30 
GPIOA / GPIO24 
heey GPI9 
APICD1 / GPO29 


OD |SMI# 


|PCS#/ GPO16 
LAD1 

LDRQ# / GPI15 / SDIN3 
MEMW# 
LGNT1#/ GPO10 
HREQI1#/ GPI10 
SD03 
LA21/0C3#/1021 
SA16/ strap 
|SA10/SDD10 
ae / SDD03 
SA13/SDD13 
SA00 / SDDO0 
SDIOW# 

SDRDY 
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I 


ACBITCLK 


I 


; 
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Figure 4. VT8231 Pin List (Alphabetical ae: 
(Pie [Jin Name Fi [Fin ame [Tn Namen amen [Name] 


EEDO 
ERROR#/HDSEL# 


MDIO 


PINTD# 


oO 
I 


[ace /DS1# 
ACRST# 
ACSDINO 
| ACSDINI 


| ACSDIN2 / GPIO19 


ACSDOUT 
ACSYNC 


I 
I 


| 10D | EXTSMI# / GPI2 


|FANI 
FAN2/SLPB#/IO18 


MEMR# 
MEMW# 


SUSA#/GPO1 
SUSB# / GPO2 
|SUSC# 


MRXCLK 


pene 7 GPI6 
PREQH# 
PREQL# 


| SUSCLK 
SUSST1# / GPO3 


I 
oO 
oO 
oO 
O 


| 10 
10 


ADOO 
|ADO1 
ADO2 
| ADO3 
|AD04 
ADOS 
AD06 
ADO7 


JMRXDO 
|MRXD1 
MRXD2 
MRXD3 


|PWRBTN# 
PWRGD 


RDATA# 


| TRDY# 
| TRKOO# 
TXD 


MRXDV 
MRXERR 


[RI 


MSCK/IRQI 
|MSDT /IRQI2 


RING# / GPI3 
| ROMCS#/KBCS# 
RSMRST# 


|MSI 
MSO 


7 
os 
Aw 


|RTCX1 
RTCX2 


JUICI 
ae 
UIC3 
UIC4 
|UICS 


USBCLK 


MTRO# 
MTRI# 


RTS# 
RXD 


al 


USBOCO# 
USBOCI1# 


|GNDHWM 


|MTXCLK 


GNDPLL 


|GNDLAN 


|GNDUSB 


GPIO 


SIN 


oO oC 


|MTXDO 

|MTXD1 

|MTXD2 
MTXD3 
MTXENA 


fare /TROS# 
GPIOA / GPIO24 
|GPIOC / GPIO25 
|GPIOD / GPIO30 
|GPIOE 


N WMO 


NMI 
|OSC 
PAR 


| HDSEL# 


HGNT1# / GPO8 


PCKRUN# 
|PCICLK 
PCIRST# 


HGNT2# / GPO9 
HREQ1#/ GPI10 
HREQ2# / GPI11 


PCISTP# / GPO6 
PCS# / GPO16 


JIGNNE# 
INDEX# 


JINIT# 


INTR 
INTRUDER#/GPI8 


IOR# / GPIO22 
IOW# / GPIO23 


|PDO / INDEX# 
|PD1 / TRKOO# 
PD2 / WRTPRT# 
|PD3 / RDATA# 
|PD4 / DSKCHG# 
|PDS 

PD6 
| PD7 


I 
I 
oO 
oO 
I 
I 
I 
I 
I 
oO 
I 
I 
oO 
oO 
I 
oO 


SA00 / SDDO00 
SA01/SDDO1 
|SA02 / SDD02 
|SA03 / SDDO3 
|SA04 / SDD04 
SA05 / SDD0S5 
|SA06 / SDD06 
|SA07 / SDD07 
|SA08 / SDD08 
|SA09 / SDD09 
0/SDD10 
1/SDD11 
2/SDD12 
3/ SDD13 
4/SDD14 
5/SDDI15 
6/ strap 

7/ strap 


oReRone) 


USBPO- 
USBP0+ 
| USBPI- 
| USBP1+ 
| USBP2- 
USBP2+ 
| USBP3- 
|USBP3+ 


VBAT 


IRDY# 


| AOLGPI/THRM/I17 
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Pin Descriptions 


Table 1. Pin Descriptions 


PCI Bus Interface 


AD[31:0] (see pin IO Address/Data Bus. The standard PCI address and data lines. The address is 
ae cle driven with FRAME# assertion and data is driven or received in following 
cycles. IDSEL is internally connected to AD28. 
C/BE[3:0]# C5, D6, Command/Byte Enable. The command is driven with FRAME# assertion. 
A8, F10 Byte enables corresponding to supplied or requested data are driven on 
following clocks. 


ee Ea Assertion indicates the address phase of a PCI transfer. Negation 
cate that one more data transfer is desired by the cycle initiator. 


bee Initiator Ready. Asserted when the initiator is ready for data transfer. 
TRDY# Target Ready. Asserted when the target is ready for data transfer. 


STOP# D7 (6) Stop. Asserted by the target to request the master to stop the current 
transaction. 


DEVSEL# AZT IO Device Select. The VT8231 asserts this signal to claim PCI transactions 
through positive or subtractive decoding. As an input, DEVSEL# indicates 
the response to a V1T8231-initiated transaction and is also sampled when 
decoding whether to subtractively decode the cycle. 


PAR __| c | 10 _| Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#. 


SERR# System Error. SERR# can be pulsed active by any PCI device that detects a 
system error condition. Upon sampling SERR# active, the VT8231 can be 
programmed to generate an NMI to the CPU. 


PINTA-D# B2, Bl, PCI Interrupt Request. These pins are typically connected to the PCI bus 
C3, C2 INTA#-INTD# pins as follows: 

PINTA# PINTB# PINTC# PINTD# 
PCI Slot 1 INTA# INTB# INTC# INTD# 
PCI Slot 2 INTB# INTC# INTD# INTA# 
PCI Slot 3 INTC# INTD# INTA# INTB# 
PCI Slot 4 INTD# INTA# INTB# INTC# 
PCI Slot 5 INTA# INTB# INTC# INTD# 


PCICLK PCI Clock. PCLK provides timing for all transactions on the PCI Bus. 


PCKRUN# RS IO PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be 
stopped (high) or running (low). The VT8231 drives this signal low when the 
PCI clock is running (default on reset) and releases it when it stops the PCI 
clock. External devices may assert this signal low to request that the PCI clock 
be restarted or prevent it from stopping. Connect this pin to ground using a 
100 Q resistor if the function is not used. Refer to the “PCI Mobile Design 
Guide” and the VIA “Apollo MVP4 Design Guide” for more details. 


PCIRST# | E4 |  O- | PCTReset. 
PCISTP# / GPO6 | 14 | O- | PCIStop. 
CPUSTP# / GPOS | P4 [| O | CPU Stop. 
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PCI Bus Interface (continued) 


Signal Name Pin # Signal Description 


PREQH# PCI Request. This signal goes to the North Bridge REQ4# input to 
request the PCI bus for high priority access. The internal LAN requests the 
PCI bus using this signal, so if the LAN subsystem is used, this signal must 
be connected (one of the H/LREQ/GNT | and 2 pairs provided by the 
VT8231 may be used to implement the fifth PCI slot if desired). If the 
LAN subsystem is not used, PREQH# / PGNTH# may optionally remain 
unconnected. 


I PCI Grant. This signal is driven by the North Bridge GNT4# signal to 
grant high priority PCI access to the VT8231. 

PCI Request. This signal goes to the North Bridge PREQ# input to 

request the PCI bus for normal priority access. 

PCI Grant. This signal is driven by the North Bridge PGNT# output to 

grant normal priority PCI access to the VT8231. 

High Priority Request 1. Device 0 Function 4 RxE5[3] = 1. 


Wil High Priority Grant 1. Device 0 Function 4 RxE5[3] = 1. 
High Priority Request 2._ Device 0 Function 4 RxE5[3] = 1. 
High Priority Grant 2. Device 0 Function 4 RxE5[3] = 1. 
Low Priority Request 1. Device 0 Function 4 RxE5[2] = 1 
Y10 Low Priority Grant 1. Device 0 Function 4 RxE5[2] = 1. 
W10 Low Priority Request 2. Device 0 Func 4 RxE5[2]=1, Func 0 Rx67[3]=0 
V10 Low Priority Grant 2. Device 0 Function 4 RxE5[2] = 1. 


I 


ron rom re) 
oe eon, en.) 
Fi 


re) 


On-Board 
High Priority 
PCI Master 


REQ/GNT 4 


North Bridge 


PCI Slot 
PCI Slot 
PCI Slot 
PCI Slot 
PCI Slot 
PCI Slot 


On-Board HR 
High Priority 
PCI Master HREQ/GNT2 | VT8231 
REQ/GN South Bridge 
REQ N 
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Figure 5. PCI Request / Grant Connections Using the VT8231 
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CPU Interface 


Signal Name Signal Description 


}CPURST | U4 | OD | CPU Reset. The VT8231 asserts CPURST to reset the CPU during power-up. | 

ee rena etn is peng aud nets aevigg | 
interrupt request is pending and needs service. 

Fae (eee cae Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to 
the CPU. The VT8231 generates an NMI when SERR# is asserted. 

INIT# V5 Initialization. The VT8231 asserts INIT# if it detects a shut-down special 
cycle on the PCI bus or if a soft reset is initiated by the register. See strap on 
SUSA#/ GPO] for polarity selection. 

ne ed Stop Clock. STPCLK# is asserted by the VT8231 to the CPU to throttle the 
processor clock. 

ec i ae aa System Management Interrupt. SMI# is asserted by the VT8231 to the CPU 
in response to different Power-Management events. 

FERR# US I Numerical Coprocessor Error. This signal is tied to the coprocessor error 
signal on the CPU. Internally generates interrupt 13 if active. A threshold of 
1.5V or 2.5V is selectable via Device 0 Function 0 Rx67[2]. 

Pee ee Ignore Numeric Error. This pin is connected to the “ignore error” pin on the 
CPU. 

(ee (i Sleep (F4 RxE4[4] = 1). Used to put the CPU to sleep. Used with slot-1 
CPUs only. Not currently used with socket-7 CPUs. 


A20M# W5 A20 Mask. Connect to A20 mask input of the CPU to control address bit-20 
generation. Logical combination of the A2ZOGATE input (from internal or 
external keyboard controller) and Port 92 bit-1 (Fast A20). See Device 0 
Function 0 Rx59[1]. 
I external temperature sensing diode. 
I external temperature sensing diode. 


Note: Connect each of the above signals to 4.7K Q pullup resistors to VCC3. 


Revision 2.32, September 1, 2004 -12- Pin Descriptions 


MOA cee VT8231 South Bridge 


Strap Options 


Signal Name Signal Description 


Strap /SUSA#/ GPO1 Pl 1/O CPURST / INIT# Polarity 
H: Slot-1 / Socket-370 / Slot-A / Socket-A 
L: Socket-7 


Strap / MCCS# / GPO17 W6 1/O CPU Frequency Strapping 
L: Enable 

Strap /SA16 Y14 1/10 BIOS ROM Interface 
H: LPC 
L: Conventional 

Strap /SA17 T13 I/1O Auto Reboot 
H: Disable (recommended) 
L: Enable 


Note: External strap option values may be set by connecting the indicated external pin to a 4.7K ohm pullup (for 1 or H) or 
driving it low during reset with a 7407 TTL open collector buffer (for 0 or L) as shown in the suggested circuit below: 


VCC VCC 


7407 4.7K 


RESET#—o strap 
pin 


Figure 6. Strap Option Circuit 
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Advanced Programmable Interrupt Controller (APIC) Interface 


Signal Name Signal Description 


WSC# / GPI14 V4 I/I Internal APIC Write Snoop Complete. FO Rx58[6] = 1. 
Asserted by the north bridge to indicate that all snoop activity 
on the CPU bus initiated by the last PCI-to-DRAM write is 
complete and that it is safe to perform an APIC interrupt. 


APICD0 / GPO28 Internal APIC Data 0. FO Rx58[6] = 1. 


APICD1 / GPO29 Internal APIC Data 1. FO Rx58[6] = 1. 
APICCLK / GPI9 APIC Clock. FO Rx58[6] = 1. 


Low Pin Count (LPC) Interface 


Signal Name Signal Description 


[LFRAME# | WS | PC Frame, 
Note: For LPC control, see Device 0 Function 0 Rx58[5] and Rx59[4-3] 
Note: Connect the LPC interface LPCRST# (LPC Reset) signal to PCIRST# 
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LAN Controller - Media Independent Interface (MII) 


[MDCK _—{_C20_| O | MII Management Data Clock. Sent to the external PHY as a timing reference for MDIO_| 
PeinxchK [C19 {1 si Receive Cosk. 2.5 or 25 Miz lok reseed byt PAY, __—_____] 


MII Receive Data. Parallel receive data lines driven by the extemal PHY synchronous with 
MRXCLK. 


FMDV [E307 [1 Mt Rese Data Vai 
|MRXERR___| FI8_| 1 _| Mil Receive Error. Asserted by the PHY when it detects a data decoding error, 
MTXDJ3], MII Transmit Data. Parallel transmit data lines synchronized to MTXCLK. 

MTXD([2], 

MTXD{[I1], 

MTXD/0] 

rMITXENA | F19_[ 0 [ Mit Transmit Enable, Indicates mann asive fom ie Milpor othe PHY 
The internal LAN controller uses the high priority PCI ae request / grant pair (PREQH# / PGNTH#) to request Pcl bus access 
from the chipset north bridge. 


Serial EEPROM Interface 
Signal Name Signal Description 


/EECS# | _ C18 | O | SerialEEPROMChip Select, 
JEECK —_—_|_E16 | O | SerialEEPROMClock, 
[EEDI__|_E17_| © | Serial EEPROM Data Input. Connect to EEPROM DataIn pin, 
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Universal Serial Bus Interface 
Signal Name Pin # Signal Description 


/O 
USBP0+ USB Port 0 Data + 
USBP0- USB Port 0 Data - 
USBP1+ USB Port 1 Data + 

10 


USBP1- | Al9 | IO | USB Port 1 Data - 
USBP2+ USB Port 2 Data + 


USB Port 2 Over Current Detect. Port 2 is disabled if this input is low. 
/ GPI20 / GPO20 /1/O Device 0 Function 4 RxE4[6] = 0 and Power Management I/O Rx4E[4] = 1 

USB Port 3 Over Current Detect. Port 3 is disabled if this input is low. 
/ GPI21 / GPO21 /1/O Device 0 Function 4 RxE4[6] = 0 and Power Management I/O Rx4E[5] = 1 


For USB interface configuration and control see also Functions 2 and 3 plus Function 0 Rx48[3-2], 4A[1], 4D[1-0], 50[5-4] 


System Management Bus (SMB) Interface (IC Bus) 


Signal Name Signal Description 


SMBCK1 SMB / ’C Channel 1 Clock. 
SMBCK2 / GPIO27 10/10 | SMB/V’C Channel 2 Clock}. F4 Rx55[3] = 0. 


SMBDT1 SMB / 1’C Channel 1 Data. 
SMBDT2 / GPIO26 10/10 | SMB/V’C Channel 2 Datat. F4 Rx55[3] = 0. 


SMBALRT# / GPI7 T2 I/I SMB Alert. (System Management Bus I/O space Rx08[3] = 1) When the 
chip is enabled to allow it, assertion generates an IRQ or SMI interrupt or a 
power management resume event. The same pin is used as General Purpose 


Input 6 whose value is reflected in Rx48[6] of function 4 I/O space 


For SMB interface configuration and control see also Function 4 Rx54[7], 55[3-2], 56[4], 90-93, D2-D6 plus SMB I/O Rx0-F, 
HWM I/O Rx48, and PMIO Rx45[1-0] 


+ Note: SMBus #2 is a slave-only device used to supply status for external Alert-On-LAN (AOL) 
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UltraDMA-33 / 66 / 100 Enhanced IDE Interface 


Signal Name Signal Description 


PDRDY / EIDE Mode: Primary I/O Channel Ready. Device ready indicator 

PDDMARDY / UltraDMA Mode: Primary Device DMA Ready. Output flow control. The device 

PDSTROBE may assert DDMARDY to pause output transfers 
Primary Device Strobe. Input data strobe (both edges). The 
device may stop DSTROBE to pause input data transfers 

EIDE Mode: Secondary I/O Channel Ready. Device ready indicator 

UltraDMA Mode: Secondary Device DMA Ready. Output flow control. The 
device may assert DDMARDY to pause output transfers 
Secondary Device Strobe. Input data strobe (both edges). The 
device may stop DSTROBE to pause input data transfers 

EIDE Mode: Primary Device I/O Read. Device read strobe 

UltraDMA Mode: Primary Host DMA Ready. Primary channel input flow control. 
The host may assert HDMARDY to pause input transfers 
Primary Host Strobe. Output data strobe (both edges). The host 
may stop HSTROBE to pause output data transfers 


EIDE Mode: Secondary Device I/O Read. Device read strobe 
UltraDMA Mode: Secondary Host DMA Ready. Input flow control. The host may 


SDRDY / 
SDDMARDY / 
SDSTROBE 


PDIOR# / 
PHDMARDY / 
PHSTROBE 


assert HDMARDY to pause input transfers 
Host Strobe B. Output strobe (both edges). The host may stop 
HSTROBE to pause output data transfers 

EIDE Mode: Primary Device I/O Write. Device write strobe 

UltraDMA Mode: Primary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 

EIDE Mode: Secondary Device I/O Write. Device write strobe 

UltraDMA Mode: Secondary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 

Primary Device DMA Request. Primary channel DMA request 

Secondary Device DMA Request. Secondary channel DMA request 


Primary Device DMA Acknowledge. Primary channel DMA acknowledge 
Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge 


SDIOR# / 19 
SHDMARDY / 
SHSTROBE 
PDIOW# / 0 
PSTOP 
SDIOW# / 9 
SSTOP 
0 
20 


|PDDACK# | N20 


N1 
Y2 
N1 
W 

P2 
Yl 
N2 


Primary Channel Interrupt Request. 
Secondary Channel Interrupt Request. 
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UltraDMA-33 / 66 / 100 Enhanced IDE Interface (continued) 

ee Loihmn DE comecaes eek ON 
on the primary IDE connector. 

(ics (Lica Primary Slave Chip Select. This signal corresponds to CS3FX# on 
the primary IDE connector. 

ee eee Secondary Master Chip Select. This signal corresponds to 
CS17X# on the secondary IDE connector. 

a ee 
on the secondary IDE connector. 

PDA[2-0] M20, M18, M19 Primary Disk Address. PDA[2:0] are used to indicate which byte 
in either the ATA command block or control block is being 
accessed. 

SDA[2-0] V20, V18, V19 Secondary Disk Address. SDA[2:0] are used to indicate which 
byte in either the ATA command block or control block is being 
accessed. 

PDD[15-0] T17, R17, T18, T20, IO | Primary Disk Data 

P17, N16, R19, P18, 
R18, R20, N17, P16, 
T19, U20, R16, T16 


SDD[15-0] / SA[15-0] | W18, V17, Y17, W16, IO_ | Secondary Disk Data / ISA Address 
V15, Y15, W14, T15, 
UI5, U16, V14, W15, 
Y16, V16, W17, Y18 


For IDE / UDMA interface configuration and control see also Function | plus Function 0 Rx48[1-0], 4A[0], 4C, 50[3] 7C[5-4] 


Revision 2.32, September 1, 2004 -18- Pin Descriptions 


MOA cc VT8231 South Bridge 


MIDI Interface 


Signal Name Signal Description 


MSI MIDI Serial In 

MSO | J4 [| O _| MIDI Serial Out 

For MIDI interface configuration and control see also SuperIO RxF9[0], Function 0 Rx6D[2-0], Function 4 Rx40[0], Function 5 
Rx18 and I/O Base 2 Rx0, and Function 5/6 Rx42[7,6,1], 43[3-2] 


AC97 Audio / Modem Interface 
Signal Name Signal Description 


PACRST# | G2 | AC97 Reset 
| OT AC97TSyne 
| OT AC97SerialDataOut 


Game Port Interface 
Signal Name i Vo Signal Description 


Joystick A X-axis 
Joystick A Y-axis 


Joystick B X-axis 
Joystick B Y-axis 


Joystick A Button 1. 
JAB2 / GPO12 Joystick A Button 2. Device 0 Function 4 RxE5[4] = 1 
JBB1 / GPI29 Joystick B Button 1. 


JBB2 / GPO13 Joystick B Button 2. Device 0 Function 4 RxE5[4] = 1 


For Game Port interface configuration and control see also Game Port I/O registers (port 201h), Function 0 Rx6D[3], Function 4 
Rx40[2], and Function 5/6 Rx42[3] and 4A 
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Floppy Disk Interface 
Signal Name Signal Description 


|DRVDENO | L17_— | (0 _| DriveDensitySelectQ. 
[DRVDENI_ | KI7 [| O | Drive Density Select1. 
|MTRO# | C18 [| O | Motor Control 0. Selectmotorondrived 
[MTRI# TG || Motor Control 1. Selectmotorondrivel 
|Dso# SS t7—*|_— (| Drive Select 0. SclectdrivedQ, 
[Dsi# KID [| Drive Select 1. Selectdrivel 
[DIR#  ~———SY||s—SsK20_ [| O _| Direction. Direction of head movement (0 = inward motion, 1 = outward motion) 

[STEPH | 8 [| O_| Step. Low pulse for each track-to-track movement ofthehead. 
|HDSEL# | HI9_ [| O _| Head Select. Selects the side for R/W operations (0=side 1,1=side0) 
|WDATA# | 19'—« [|__| Write Data, Encoded data to the drive for write operations, 
|WGATE# | 20 |__| Write Gate. Signal to the drive to enable current flow inthe writehead 


Disk Change. Sense that the drive door is open or the diskette has been changed 
since the last drive selection. 

Write Protect. Sense for detection that the diskette is write protected (causes write 
commands to be ignored) 


See also Parallel Port pin descriptions for optional Floppy Disk interface functionality 
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Parallel Port Interface 
Signal Name Signal Description 


PINIT# / DIR# 10/0 | Initialize. Initialize printer. Output in standard mode, I/O in ECP/EPP mode. 
STROBE# / nc Strobe. Output used to strobe data into the printer. I/O in ECP/EPP mode. 


Auto Feed. Output used to cause the printer to automatically feed one line after 
each line is printed. I/O pin in ECP/EPP mode. 


ACK# / DS1# B14 I/O | Acknowledge. Status output from the printer. Low indicates that it has received 
the data and is ready to accept new data 

ERROR# / HDSEL# I/O | Error. Status output from the printer. Low indicates an error condition in the 
printer. 


Busy. Status output from the printer. High indicates not ready to accept data. 
PD7 / nc, Parallel Port Data. 
PD6 / nc, 
PDS / nc, 
PD4 / DSKCHG#, 
PD3 / RDATA#, 
PD2 / WRTPRT#, 
PD1 / TRKOO#, 
PDO / INDEX# 
As shown by the alternate functions above, in mobile applications the parallel port pins can optionally be selected to function as a 
floppy disk interface for attachment of an external floppy drive using the parallel port connector (see Super I/O Configuration 
Index F6[5]). 
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Serial Port and Infrared Interface 


[TxD | BIS, |_| Transmit Data. Serial port transmitdataout 
IRRX 


U8 
2 / GPIOB T8 Infrared Receive. IR receive data in (see FIR I/O Rx33 and 34) 
Al5 


| US 
Ts 
RTS# Request To Send. Indicator that the serial output port is ready to transmit data. 
Typically used as hardware handshake with CTS# for low level flow control. 
Designed for direct input to external RS-232C driver. 
CTS# Clear To Send. Indicator to the serial port that an external communications 
device is ready to receive data. Typically used as hardware handshake with RTS# 
for low level flow control. Designed for input from external RS-232C receiver. 


DTR# Data Terminal Ready. Indicator that serial port is powered, initialized, and 
ready. Typically used as hardware handshake with DSR# for overall readiness to 
communicate. Designed for direct input to external RS-232C driver. 

Data Set Ready. Indicator to serial port that an external serial communications 
device is powered, initialized, and ready. Typically used as hardware handshake 
with DTR# for overall readiness to communicate. Designed for direct input from 
external RS-232C receiver. 

Data Carrier Detect. Indicator to serial port that an external modem is detecting 
a carrier signal (i.e., a communications channel is currently open). In direct 
connect environments, this input will typically be driven by DTR# as part of the 
DTR/DSR handshake. Designed for direct input from external RS-232C receiver. 
Ring Indicator. Indicator to serial port that an external modem is detecting a ring 
condition. Used by software to initiate operations to answer and open the 
communications channel. Designed for direct input from external RS-232C 
receiver (whose input is typically not connected in direct connect environments). 
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Conventional BIOS ROM / ISA Bus Interface 


Signal Name Signal Description 


LA21 / USBOC3# System Address Bus. Allows access to physical memory 
/ GPI21 / GPO21 devices (e.g., BIOS ROMs) up to 4 Mbytes. F4 RxE4[6] = 
LA20 / USBOC2# 1. 
/ GPI20 / GPO20 
SA[19:18], V13, U13, System Address Bus. These address lines are used to 
SA17/ strap, T13, interface to BIOS ROMs but may also be used to implement 
SA16 / strap, Y14, a subset of the ISA bus if required. SA[19-16] are connected 
SA[15:0] / SDD[15:0] W18, V17, Y17, W16, to ISA bus SA[19-16] directly. SA[19-17] are also 
V15, Y15, W14, T15, connected to LA[19-17] of the ISA bus. 
U15, U16, V14, W15, SA17 strap — 0/1 = Enable / Disable Auto Reboot 
Y16, V16, W17, Y18 SA16 strap — 0/1 = Disable / Enable LPC ROM 


System Data. SD[7:0] provide the data path for BIOS 
Y12, W12, V12, R12 ROMs and other 8-bit devices residing on the ISA bus. 

IOR# / GPI22 / GPO22 U7 IO | I/O Read (Function 4 RxE4[7] = 1.). Command to ISA I/O 
slave devices to indicate that the slave may drive data on to 
the ISA data bus. 

IOW# / GPI23 / GPO23 IO | I/O Write (Function 4 RxE4[7] = 1.). Command to ISA I/O 
slave devices to indicate that the slave may latch data from 
the ISA data bus. 
it may drive data onto the ISA data bus. 

peer a te 
it may latch data from the ISA data bus. 


IOCHRDY / LREQ2# / GPI13 1/O Channel Ready (Function 0 Rx67[3] = 1). Normally 
pulled high on the motherboard. Devices on the ISA Bus 
assert IOCHRDY low to indicate that additional time (wait 
states) is required to complete the cycle. 


IRQ1 / MSCK | N2.————s| SS _[ Interrupt 1 (optional external Keyboard Controller). 


IRQ8# / GPI1 a ae as Interrupt 8 (optional external RTC). Enabled if Rx51[3] 
=( 


SSPKRO S| Speaker Drive. Output of internal timer/counter2.__| 


Serial IRQ 


Signal Name Signal Description 


SERIRQ Serial IRQ. 
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Internal Keyboard Controller 


SignalName Name pint} vO | Signal Description 


MSCK / IRQ1 N2 IO/I MultiFunction Pin (Internal mouse controller enabled by FO Rx51[2]) 
Rx51[2]=1 Mouse Clock. From internal mouse controller. 
Rx51[2]=0 Interrupt Request 1. Interrupt 1 (external KBC). 


MSDT / IRQ12 N4 I0/I MultiFunction Pin (Internal mouse controller enabled by FO Rx51[2]) 
Rx51[2]=1 Mouse Data. From internal mouse controller. 
Rx51[2]=0 Interrupt Request 12. Interrupt 12 (ext PS2 mouse ctlr). 


| / AZ0GATE an /1 MultiFunction Pin (Internal keyboard controller enabled by FO Rx51[0]) 
Rx51[0]=1 Keyboard Clock. From internal keyboard controller 
Rx51[0]=0 Gate A20. Input from external keyboard controller. 


KBDT a KBRC IO nal I MultiFunction Pin (Internal keyboard controller enabled by FO Rx51[0]) 
Rx51[0]=1 Keyboard Data. From internal keyboard controller. 
Rx51[0]=0 Keyboard Reset. From external keyboard controller (KBC) 
for CPURST# generation 


KBCS# / ROMCS# Keyboard Chip Select (Rx51[0]=0). To external keyboard controller chip. 


For Keyboard Controller configuration and control see also I/O Ports 60h and 64h, Configuration Index ports 3F0h and 3F lh (and 
configuration registers at offsets EO-E6h) plus Function 0 Rx51[2-0] and PMIO Rx20[2], 30[9], 34[9], and 38[7]. 


Chip Selects 
Signal Name pint] VO  |SignalDescription ss Signal Description 
ROMCS# / KBCS# T9 0/0 ROM Chip Select (Rx51[0]=1). Chip Select to the BIOS ROM. See also 
Device 0 Rx40[5-4] and Rx41. 


Microcontroller Chip Select (Device 0 Function 4 RxE4[3] = 0). Asserted 
during read or write accesses to I/O ports 62h or 66h. 
Strap: 0/1 = Enable / Disable CPU Frequency Strapping 
Programmable Chip Select. (Device 0 Function 4 RxE4[2] = 0). Asserted 
during I/O cycles to programmable read or write ISA I/O port ranges. 
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General Purpose Inputs 
Signal Name Signal Description 


GPI0 [VBAT] I 
General Purpose Input 16. (Use as GPI -or- as CPUMISS) 

/ CHSINOUT /1O (F4 RxES5[6]=1 to enable CHSINOUT function on this pin) 
General Purpose Input 28. (Use as GPI -or- as JAB1) 
General Purpose Input 29. (Use as GPI -or- as JBB1) 
Note: See also Power Management I/O Registers Rx50 and 52 for GPI pin status and SCI/SMI select. 
Note. The state of each GPI pin may be read at the corresponding bit of PMIO Rx4B-48. 
Note: Each of the pins above may be used as a GPI pin or as one of the alternate functions listed above for that pin. Descriptions 
of these alternate functions are given elsewhere in the pin descriptions section of this document. If a control bit must be set to 
enable / select each of the above pins for use as a General Purpose Input, the bit setting is listed above. If no bit setting is listed, 
either function may be used (no bit setting is required to select the GPI function), however note that typical designs may use the 
pin as one or the other (but not both GPI and alternate function at the same time). 
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General Purpose Outputs 
Signal Name vo Signal Description 


GPO0 / SLOWCLK [VCCSUS] | R4 0/0 General Purpose Output 0. (Func 4 Rx54[1-0] = 00). 


Output value determined by PMU I/O Rx4C[0] 
GPO1 / SUSA# / strap [VCCSUS] | P 


O/0/1 
0/0 
0/0 
0/0 
0/0 
0/0 
0/0 
0/0 
0/0 
0/0 
0/0 

O/I 


O/I F4 RxE5[4]=1 & FORx53[7]=0 


GPO4 / SUSCLK [VCCSUS] 
GPOS / CPUSTP# 


K/H/= 
EEE slelelslalsl=| = 


< 
S 


0/0 
OH 
0/0 
0/0 
O/T/I/1 
W13 
13 


O/I/I 
OD /1/10/1 
OD /1/10/1 
OD /1/10 
OD /1/10 
OD /1/10 
OD /1/10 /10 | General Purpose Output 25. F4 RxE6[I]=1 & RxE5[5]-0_| 
OD /1/10 
OD /1/10 

0/0 

0/0 
OD /1/10 
W3_ | OD/I/10 


Note: See also Power Management I/O Registers Rx4C-4F to set GPO pin output values. General purpose outputs 20-27 and 30- 
31 are OD, so to use these pins as input pins, a one must be written to the corresponding bit of PMIO Rx4C-4F. 


~a}]N 


[GPO25 / GPI25 / GPIOC /CHSINOUT | _J5 
[GPO27 / GPI27 / SMBCK2[VCCSUS] |_R 


— 


j= 


| W13 | 
| IS 
| RI 
| W3 
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General Purpose I/Os 
Signal Name Signal Description 


GPIOA / GPI24 / GPO24 10/1/O |General Purpose I/O A / 24. (F4 RxE6[0] defines as GPI or GPO) 
GPIOB / IRRX2 10/1 General Purpose I/O B. (See FIR I/O Rx33 and 34) 


GPIOC / GPI25 / GPO25 J5 1O0/1/O | General Purpose I/O C/ 25. (F4 RxE6[1] defines as GPI or GPO) 
/ CHSINOUT /1O 


GPIOD / GPI30 / GPO30 10/1/O | General Purpose I/O D / 30. (F4 RxE6[6] defines as GPI or GPO) 
GPIOE / GPI31 / GPO31 General Purpose I/O E / 31. (F4 RxE6[7] defines as GPI or GPO) 


Hardware Monitoring 
Signal Name Signal Description 


UICI 
UIC2 
VREF CCE KIT TO __—[ Voltage Reference for Thermal Sensing (2.2V+5%) 


For HWM configuration and control, see also HWM I/O Space Registers on page 113 plus Function 4 Rx45[2], 70, and 74 
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Power Management and External State Monitoring 


Signal Name Signal Description 


PME# / GPI6 Power Management Event. (1K PU to VCCS if not used) 


EXTSMI# / GPI2 Wi IOD/I | External System Management Interrupt. When enabled to allow it, a 
falling edge on this input causes an SMI# to be generated to the CPU to 
enter SMI mode. (10K PU to VCCS if not used) (3.3V only) 

SMBALRT# / GPI7 T2 I/I SMB Alert (System Management Bus I/O space Rx08[3] = 1). When the 
chip is enabled to allow it, assertion generates an IRQ or SMI or power 
management event. (10K PU to VCCS if not used) 
not used) 


LID / GPI4 Monitor Input - Notebook Computer Display Lid Open / Closed. 
Used by the Power Management subsystem to monitor the opening and 
closing of the display lid of notebook computers. Can be used to detect 
either low-to-high and/or high-to-low transitions to generate an SMI#. 
The VT8231 performs a 200 usec debounce of this input if Function 4 
Rx40[5] is set to 1. (LOK PU to VCCS if not used) 


RING# — GPI3 1 cry Input — Modem Ring. May be connected to external modem 
pO | cre to allow the system to be re-activated by a received phone call. 
(10K PU to VCCS if not used) 


BATLOW# | GPI5 Monitor Input - Battery Low. (10K PU to VCCS if not used) 


CPUMISS / GPI16 Monitor Input - CPU Missing. Indicates whether the CPU is plugged in 
correctly. 


AOLGPI/GPI17/THRM | P3__—i|_~‘I/I/I_| Monitor Monitor Input — Awake Gu LAN External Event, Fa Red0(7I-1 ___ Awake On LAN External Event. F4 Rx40[7]=1 
INTRUDER# / GPI8 | Monitor Input—ChassisIntrusion. = = ssid Intrusion. 


pes || ih saespostiemena ge 
plane and also recs portions of the internal RTC logic. 

SUSA# / GPO1 / strap O/O/T | Suspend Plane A Control (Function 4 Rx54[2]=0). Asserted during 
power management POS, STR, and STD suspend states. Used to control 
the primary power plane. (10K PU to VCCS if not used) 

SUSB# / GPO2 P2 O/O | Suspend Plane B Control (Function 4 Rx54[3]=0). Asserted during 
power management STR and STD suspend states. Used to control the 
secondary power plane. (10K PU to VCCS if not used) 

SUSC# / GPO N3 O/O | Suspend Plane C Control. Asserted during power management STD 
suspend state. Used to control the tertiary power plane. Also connected to 
ATX power-on circuitry. 

SUSST1# / GPO3 NS O/O_ | Suspend Status 1 (Function 4 Rx54[4] = 0). Typically connected to the 
North Bridge to provide information on host clock status. Asserted when 
the system may stop the host clock, such as Stop Clock or during POS, 
STR, or STD suspend states. Connect 10K PU to VCCS. 

SUSCLK / GPO4 W2 O/O | Suspend Clock (Function 4 Rx55[1]=0). 32.768 KHz output clock for 
use by the North Bridge (e.g., Apollo MVP3 or MVP4) for DRAM refresh 
purposes. Stopped during Suspend-to-Disk and Soft-Off modes. Connect 
10K PU to VCCS. 
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Resets, Clocks, and Clock Control 
Signal Name Signal Description 


PWRGD Power Good. Connected to the PWRGOOD signal on the Power Supply. 


PWRBTN# U2 Power Button. Used by the Power Management subsystem to monitor an 
external system on/off button or switch. The VT8231 performs a 200us 
debounce of this input if Function 4 Rx40[5] is set to 1. (3.3V only) 


SLPBTN# / K3 I Sleep Button (Function 4 Rx40[6] = 0). Used by the power management 
FAN? / /I | subsystem to monitor an external system sleep button or switch. Connect to 
GPIO18 /1O | VCC if not used. 


POLLY iin poserapor fom isco gi 

this pin digas power-up or from the control register. 

RTCX1 RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is 
used for the internal RTC and for power-well power management logic. 


RTCX2 es ee oe RTC Crystal Output: 32.768 KHz crystal output 
fosc.——“‘Ytststt IU Oscillator. 14.31818 MHz clock signal used by the internal Timer. 


gee | OY a ————————— 

GPOO (set to 01, 10, or 11). 

CPUSTP# / CPU Clock Stop (Function 4 RxE4[0] = Signals the system clock 

GPOS generator to disable the CPU clock outputs. ‘ee connected if not used. See 
also PMU I/O Rx2C[3]. 

i a 4 PCI Clock Stop (Function 4 RxE4[1] = 0). Signals the system clock 

GPO6 O | generator to disable the PCI clock outputs. Not connected if not used. 
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Power and Ground 


Signal Name Signal Description 


VCC (27 Pins) | F7, F9, F12-F13, F15, Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on only 
G6, G8-G10, G12, when the mechanical switch on the power supply is turned on and the 
H6, J6, J15, K15, PWRON signal is conditioned high. These pins should be connected to the 


L6, M6, M15, N6, same voltage as the CPU I/O circuitry. Internally connected to hardware 
P8-P9, P11-P13, P15, monitoring system voltage detection circuitry for 3.3V monitoring. 
R7, R9-R10, R13-R15 


GND (27 Pins) G7, G11, G14, H15, Ground. Connect to primary motherboard ground plane. 
J8-J13, K6, K8-K13, 
L8-L13, L15, M8-M13, 
N15, P7, P10, P14 


Suspend Power. Always available unless the mechanical switch of the 
power supply is turned off. If the “soft-off’ state is not implemented, then 
this pin can be connected to VCC. Signals powered by or referenced to this 
plane are: SMBCK1/DT1, KBCK/DT, MSCK/DT, PWRBTN#, SUSC#, 
GPOO / SLOWCLK, GPO1 / SUSA#, GPO2 / SUSB#, GPO3 / SUSST1#, 
GPO4 / SUSCLK, GPI1, GPI2 / EXTSMI#, GPI3 / RING#, GPI4 / LID, 
GPI5 / BATLOW#, GPI6 / PME#, GPI7 / SMBALRT#, GPI16 / CPUMISS, 
GPI17 / AOLGPI / THRM, GPIO26 / SMBDT2, GPIO27 / SMBCK2 

RTC Battery. Battery input for internal RTC. Signals powered by or 
referenced to this plane are: RTCX1, RTCX2, PWRGD, RSMRST#, GPIO, 
and INTRUDER#. 


VCCHWM M5 Hardware Monitor / Game Port Power. Power for hardware monitoring 
subsystem (voltage monitoring, temperature monitoring, and fan speed 
monitoring) and game port pins. Connect to VCC through a ferrite bead. 
Signals powered by or referenced to this plane are: UIC[5:1], DTD+/-, 
FANI, FAN2 / SLPBTN# / GPIO18, JAX/Y, JBX/Y, JAB1/2 and JBB1/2. 

ee ee 
ferrite bead. 


VCCMII F16, K16 LAN MII Power. Power for LAN Media Independent Interface (interface to 
external PHY). Connect to VCC through a ferrite bead. Signals powered by 
or referenced to this plane are: MCRS, MCOL, MDCK, MDIO, MTXD[3:0], 
MTXENA, MTXCLK, MRXERR, MRXCLK, MRXDV, and MRXD{[3:0] 


VCCLAN in se 2 LAN Power. Connect to VCC through a ferrite bead. 
GNDLAN | =i GB (aessi‘(i‘dL:Ci CY LAN Ground. Connect to GND through a ferrite bead. 


VCCPLL L16 PLL Power. Power for internal UDMA PLL. Connect to VCC through a 
ferrite bead. 


GNDPLL | M1l6.—~SYsSs PsC| PLL Ground. Connect to GND through a ferrite bead. 


VCCUSB E15 USB Differential Output Power. Power for USB differential outputs 
(USBP0+, PO-, P1+, Pl-, P2+, P2-, P3+, P3-). Connect to VCC through a 
ferrite bead. 


GNDUSB | —-*FI4.———sdsé@P CTI: USB Differential Output Ground. Connect to GND through a ferrite bead. 
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Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT8231. These tables also document the 
power-on default value (“Default”) and access type (“Acc”) 
for each register. Access type definitions used are RW 
(Read/Write), RO (Read/Only), “—” for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see 
individual register descriptions for details). 


Detailed register descriptions are provided in the following 
section of this document. All offset and default values are 
shown in hexadecimal unless otherwise indicated 


Table 2. Memory Mapped Registers 


FEC00000 APIC Index (8-bit) 
FEC00010 APIC Data (32-bit) 
FEC00020 APIC IRQ Pin Assertion (8-bit) 
FEC00040 APIC EOI (8-bit) 


“APIC” = “Advanced Programmable Interrupt Controller” 


Table 3. Function Summary 


Bus Dev Func Device ID Function 
0 oO O 8231h  PCI-to-ISA Bridge 
0 0 1 0571h IDE Controller 
0 0 2 3038h USB Controller Ports 0-1 
0 0 3 3038h USB Controller Ports 2-3 
0 0 4 8235h PM, SMB, & HWM 
0 0 5 3058h AC97 Audio Codec Controller 
0 0 6 3058h MC97 Modem Codec Controller 
0 1 0 3065h VIA LAN Controller 
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Table 4. System I/O Map 


Port Function Actual Port Decoding 
00-1F Master DMA Controller 0000 0000 000x nnnn 
20-3F Master Interrupt Controller 0000 0000 001x xxxn 
40-5F Timer / Counter 0000 0000 010x xxnn 
60-6F Keyboard Controller 0000 0000 0110 xnxn 
(60h) KBC Data 0000 0000 0110 x0x0 
(61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1 
(64h) KBC Command / Status 0000 0000 0110 x1x0 
70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn 
78-7F -available for system use- 0000 0000 0111 Ixxx 
80 -reserved- (debug port) 0000 0000 1000 0000 
81-8F DMA Page Registers 0000 0000 1000 nnnn 
90-91 -available for system use- 0000 0000 1001 000x 
92 System Control 0000 0000 1001 0010 
93-9F -available for system use- 0000 0000 1001 nnnn 
A0-BF Slave Interrupt Controller 0000 0000 101x xxxn 
C0-DF Slave DMA Controller 0000 0000 110n nnnx 
E0-FF -available for system use- 0000 0000 111x xxxx 
100-CF7 — -available for system use* 

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx 
CFC-CFF PCI Configuration Data 0000 1100 1111 11xx 


DOO-FFFF -available for system use- 


* On-Chip Super-I/O Functions — PC-Standard Port Addresses 


200-20F Game Port 
2E8-2EF COM4 
2F8-2FF COM2 
378-37F Parallel Port (Standard & EPP) 
3E8-3EF COM3 
3F0-3F1 Configuration Index / Data 
3F0-3F7 ~~ Floppy Controller 
3F8-3FF COMI 
778-77A Parallel Port (ECP Extensions) 
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Table 5. Registers 


Legacy I/O Registers Legacy I/O Registers (continued) 
| Port |Master DMA Controller Registers | Port [DMA Page Registers Ac 
| 00 |Channel 0 Base & Current Address RW| | 87 |DMA Page- DMA Channel 0 


| RWI [= 
Channel 0 Base & Current Count | [RW] s=[_83._ [DMA Page— DMA Channel 1 | 
Channel | Base & Current Address [| = ==[RW]| | 81 [DMA Page— DMA Channel 2 | 
| 03 [Channel 1 Base & Current Count | RWI | 
Channel 2 Base & Current Address | [RW] | 8F [DMA Page— DMA Channel 4 | 
Channel 2 Base & Current Count | [RW] =| 8B [DMA Page - DMA Channel 5 ed 
| 06 [Channel 3 Base & Current Address | = [RW] | 89 [DMA Page— DMA Channel 6 PS 
Channel 3 Base & Current Count | [RW] =| 8A__|DMA Page- DMA Channel 7 P| 
| 08 |Status / Command | sO TRI 
| 09 | Write Request 
| 0A [Write Single Mask 
| 0B [Write Mode 
Clear Byte Pointer FF 
| OD [Master Clear 
Clear Mask 


Read / Write Mask 


| Port |Master Interrupt Controller Re 
| 20 [Master Interrupt Control 
| 21 [Master Interrupt Mask 
| 20 [Master Interrupt Control Shadow 
| 21 [Master Interrupt Mask Shadow 
* RW if shadow registers are disabled 


Ss 


Timer/Counter Registers 
| 40 [Timer / Counter 0 Count 
| 41 [Timer / Counter 1 Count 
| 42 [Timer / Counter 2 Count 
| 43 [Timer / Counter Control 


Keyboard Controller Registers 
Keyboard Controller Data 


| 61 |Misc Functions & Speaker Control 
| 64  |Keyboard Ctrlr Command / Status 


[DC [Clear Mask SS 
| Port |CMOS/RTC/NMIRegisters | Default | | DE |Read/WriteMask 
CMOS Memory Address & NMI Disal| ss [WO] 
| 71 |CMOS Memory Data (128 bytes) [| [RW] 

CMOS Memory Address | ss TRI 
| 75 [CMOS Memory Data (256 bytes) | RW] 
NMI Disable is port 70h (CMOS Memory Address) bit-7. 

RTC control occurs via specific CMOS data locations (0-Dh). 
Ports 72-73 may be used to access all 256 locations of CMOS. 
Ports 74-75 may be used to access CMOS if the internal RTC 

is disabled. 


CO 
C2 
C4 
C6 
C8 
CA 
CC 
CE 
D2 
D4 
DA 
DC 
DE 
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Super-IO / KBC Configuration Registers (I/O Space) 
| Port [Super-IO / KBC Config Registers 


| 00 [RWI 


Super-I/O Config Index + 
Super-I/O Config Data } | 00 [RW) 


+ Keyboard / Mouse Controller configuration registers (index 
values EO-EF) accessible if Function 0 PCI Configuration 


register Rx51[1] = 1. Super-I/O configuration registers 
(index values FO-FF) accessible if Function 0 PCI 
Configuration register Rx50[2] = 1. 


Super-IO / KBC Config Registers (Indexed via Port 3F0/1 


00-DF |-reserved- |---| RO| 


7-EF |-reserved- 


unction Select 


) 
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Super-I/O I/O Ports 


| Offset [Floppy Disk Controller (3F0-3F7) | Default | 
freserved- | 


-reserved- 

| 02 |FDC Command | RWI 
| 03 freserved@ TC | 
| 04 |FDC Main Status |= ROT 
| 05 |FDCData RW 
| 06 |reserved? TI 
| 07 |Diskchange Status | TRO 


| 00 [Parallel PortData | RWI 
| 01 [Parallel Port Status | SRO 
| 02 [Parallel Port Control S| SC RWI 
| 03 [EPP Address | RWI 
| 04 EPP DataPortO | RWI 
| 05 EPP DataPort1 S| RWI 
| 06 EPP DataPort2 | RWI 
| 07 |EPPDataPort3 | RWI 
| 400h_ [ECP Data/ConfigurationA | [RWI 
| 401h |BCP ConfigurationB | RWI 
| 402h [ECP ExtendedControl S| SRW 


Serial Port (COM1=3F8, 3=3E8) 
| 0 |Transmit (Wr) / Receive (Rd) Buffer | «| RW] 


| 1 [InterruptEnable | RW 


Interrupt Status 


| 6 [Handshake Status 


A-F _ |-undefined- 


Baud Rate Generator Divisor 
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Fast IR Registers (I/O Space) 


Offset 
F 
10 


EF 


11- 
Infrared Status and ControlO___ | 00__— 


nfrared Configuration 1 


D-1C 

1E [Infrared Configuration3 | 04 [RW 

IF _[teserveds || 
| 20 [HostControl | 00 RW 
| 21 [HostStaus | 00 RO 
| 22 [Miscellaneous Control | 00 RW 
| 23 [TxControll RW 
| 24 [TxControl2 00 RW 
| 25 [TxStaus | 00 RO 
| 26 [RxControl | 00 FR 
| 27 [RxStaus 00 RO 
| 28 [ResetCommand | 00 [WO 
| 29 [PacketAddress | 00 RW 
2B-2A|Rx ByteCount | 0000 RO 
2D-2C|Rx Ring Packet Pointer | 0000 RO 
[30-7F reserved- | 
See Function 0 Rx6B-6A[15:7] for the “FIR I/O Base”. The 
registers in the table above are located at offsets from this 
base. 


12 
13 
14 
15 


17-16 
19-18 
1B-1A 


— 
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PCI Device 0 Function 0 Registers — PCI-to-ISA Bridge 


Configuration Space PCI-to-ISA Bridge Header Registers 


VT8231 South Bridge 


| 8 |RevisionID nn [RO 
| 9 [Programming Interface | 00 RO 
| B |BaseClassCode_ | S06 RO 
| C_|reserved-(cacheline size) ss |_— 00 | — | 
| D_|reserved- (latency timer) | — 00 | — | 
Header Type | 80 RO, 
| F [Built InSelfTest(BIST) | (00 RO 
| 10-27 | reserved- (base address registers) [| 00 _| — | 
|28-2B |reserved- (unassigned) | 00 | — | 
2F-2C |SubsystemID Read | 00 RO 
[30-33 | reserved (expan. ROM base addr) | 00 __| — | 
35-3B |reserved- (unassigned) | 00 | — | 
| 3C_|reserved-(interruptline) | 00 | — | 
| 3D_|reserved-(interruptpin) | 00 | — | 
| 3E |reserved-(mingnt) S| 00 | — | 
| 3F |reserved-(maxlat) S| 00 | — 


Configuration Space PCI-to-ISA Bridge-Specific Registers 


[Offset |ISA Bus Control | Default _| 
| 40 |ISABusControl S| S00 RWI 
| 41 |BIOS ROM Decode Control _—|_—00__—d[ RWI 
| 42 |Line BufferControl =| 00 [RWI 
| 43 [Delay Transaction Control _——|_—00__—s[ RWI 
| 44 |ISAPNP DMA Request Control _[|__00_—«[RW| 
| 45 [ISA PNP IRQRouting Control! | _00_ [RW] 
| 46 [ISA PNP IRQRouting Control2 [| __00_—[ RW] 
| 47 |ISA PNP IRQRouting Control3 | __00_—[RW| 


| Offset [PCI Bus ArbitrationControl 


| 48 [Grant Timeout Select 1 | 00 | 
| 49 |Grant Timeout Select 2 | 00 {RWI 
| 4A [PCI Master Arbitration Control | 00 [RWI 


| 4B | reserved- | 00 | — | 


aC [IDE Interrupt Routing [00 [RW 
| 4D_ [External APIC IRQ Output Control_[| 00 ___ [RW] 
| 4E Internal RTC TestMode | 00s RW 
| 4F [PCI Bus & CPU Interface Control__| 00 __ [RW] 
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P50 [Function Control 1-00. _[RW 
| 51 [Function Control2 | 00 RWI 


Serial IRQ & PC/PCI Control 
Serial IRQ Control P00 [RWI 
| 53 [Reserved (Do Not Program) | 00 {RWI 


[54 [PCI Interrupt Polarity | 00 RWI 
| 55 [PnP Routing forPCLINTA ss |_—00._—[ RW 
| 56 [PnP Routing forPCLINTB-C_|_—_—00._—[ RW 
| 57 |PnP Routing forPCLINTD | 00.__—=[ RW 


P38 [Miscellaneous Conial [40 [RW. 
| 59 _|MiscellaneousControl| | 00 [RWI 
SA-SBhreserved- | | — I 


| Offset [Programmable Chip Select Control 
5D-5C|PCSO# I/O Port Address 0000 
5F-5E [PCS 1# I/O Port Address 0000 


| 00 


cee Control RW | 


67 [Fast IR, FER. JOCHRDY Config [08 [RW 
}68-69 |reserved- 


| 6C_|ISA Positive Decoding Control! __{|_00_[ RW] 
| 6D_|ISA Positive Decoding Control2__|_00_—«[RW| 
| 6E IISA Positive Decoding Control3___|_00_—«[ RW] 
| 6F_|ISA Positive Decoding Control4__|_00_—«[RW| 
[74-77 [-reserved9 | | — | 
| 79-78 [PnP IRQ/DRQ Test (do not program) {| __00_—[ RW] 
| 7A_|IDE/USB Test (donot program) [| 00 __ [RW] 
| 7B |PLL Test(donotprogram) | 00s RW 
| 7C_|VOPadControl S| S00 RWI 
[7D-FF[reserved- | | — I 
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PCI Device 0 Function 1 Registers — IDE Controller 


Configuration Space IDE Header Registers 


VT8231 South Bridge 


Configuration Space IDE-Specific Registers (continued) 


| 8 [RevisionID CT nn RO 
| 9 [Programming Interface S| 85 
| B |BaseClassCode_ | SRO 
| C_|reserved-(cache line size) | 00 | — | 
| D_|Latency Timer | S00 RW 
| E |HeaderType S| S00 RO 
| F [Built InSelfTest(BIST) __—s|_——(00__—Y[ RO 
.24-2F |reserved- (unassigned) | 00 | — | 
[30-33 | reserved- (expan ROM base addr) | 00 __| — | 
35-3B |reserved- (unassigned) | 00 | — | 
| 3C_|Interrupt Line 
| 3E |MinimumGrant_ | S00 RO 
| 3F [Maximum Latency S| S00 RO 


Configuration Space IDE-Specific Registers 

| 40 |IDEChipEnable S| S08 RWI 
| 41 [IDE Configuration! _—= | 06 [RWI 
| 44 |IDE Miscellaneous Control! _—|_—68__—[ RW] 


| 45 |IDE Miscellaneous Control2___—|_——00_—s[ RW] 
| 4D_|reserved-(donot program) ss |_—00_—[ RW 
4E-4F}reserved- | | — I 
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Offset |Configuration Space IDE Registers 


UltraDMA Extended Timing Control 


UltraDMA FIFO Control | 06 | 


[72-77 |reserved- TST — I 
| 78 |IDE Secondary Status | 00 [RWI 
| 79 |IDE Secondary Interrupt Control _ {| __00_[RW| 

A-TF[reserved? | 
[84-87 |reserved- | ST — I 
SC-BFl-reserved- | 0 — I 
|C3-CO|PCIPM Block1_ [0002 0001 [RO | 
|C8-FFlreserved- | | — I 


V/O Registers — IDE Controller (SFF 8038 v1.0 Compliant 
-reserved- 


-reserved- 


| 0 | 00 
| 00 
| 00 
| 00 
| 4-7 [Primary Channel PRD Table Addr__| 00 
| 8 [Secondary ChannelCommand | _—_00__— 
| 9 |reserved- 
| 00 
| BI 

C-F 


-reserved- 


Secondary Channel Status 


-reserved- 


| C-F [Secondary Channel PRD Table Addr | 00 | 


= 
= 
Ss 
= 


-36- Register Overview 


Technologies, Inc. 
we connect 


MA 


PCI Device 0 Function 2 Registers — USB Ports 0-1 


Configuration Space USB Header Registers 


VT8231 South Bridge 


PCI Device 0 Function 3 Registers — USB Ports 2-3 


Configuration Space USB Header Registers 


| Offset [PCI Configuration Space Header 
| 1-0 [Vendor ID 1106 


| 8 |RevisionID nn [RO 
| 9 [Programming Interface S| 00 RO 
| B |BaseClassCode | SOC RO 


| C |CacheLineSize | S00 RO 
| D_|LatencyTimer | [RW 
| E |HeaderType | S00 RO 


freserved- 

InterruptLine | 
InterruptPin | 
[3E-3Ffreserved- | 


Configuration Space USB-Specific Registers 


| Offset |USB Control 


| 10-1F | 
| 23-20 | 
-reserved- 
| 3C_| 
| 3D _| 


10-1F 

23-20 
4-3B 
3C 
3D 

3E- 


| Offset |PCI Configuration Space Header 
| 1-0 [Vendor ID 1106 


| 7-6 [Staus C0200 WC 
| 8 |RevisionID nn [RO 


| 9 |Programming Interface | 00 RO 
| B_|BaseClassCode | OC ERO 
| C |CacheLineSize | 00 RO 
| D_ |LatencyTimer | RW 
| E |HeaderType | 00 RO 
| F \BIsT. 0 RO 
[10-IF |-reserved- | 
| 23-20 [USB I/O Register Base Address 00000301 

| 3C_|InterruptLine | 
| 3D |InterruptPin | 
3E-3Fl-reserved- | 


Configuration Space USB-Specific Registers 


| Offset [USB Control 


RW 


RW 


| 40 |USB Miscellaneous Control! | 00 
| 41 |USB Miscellaneous Control2_— | 10 
| 42 |USBFIFO Control S| 00 
| 43 |reserved- TO 
[44-45 |reserved- (test, donot program) | 
-reserved- (test) le et 
| 48 |CRCControl ST 
}49-5F|reserved- | 
| 60 _|USB Serial Bus Release Number _|__10__ 
}1-7F |reserved- 
83- 

84 


t 
10 
10 


-reserved- 


[83-80 |PM Capability «(0002 0001 | RO | 
| 84 |PMCapability Status | 00 [RW 
85-BF[-reserved9 TT 

|C2-FFlreserved- | | — I 


V/O Registers — USB Controller 


[Offset |USB I/O Registers 


set 
45 
47 
5F 
TF 
80 


4 USB Miscellaneous Control 1 | 00 | 
4 USB Miscellaneous Control 2 
42 |USB FIFO Control | 00 | 
43 |reserved-  —Ci‘“‘iTSCSCiC 
4 a 
6 

4 | 00 
9 | 00 
3 


B 


Acc 
| 40_| RW 
| 41 RW 
| 42 RW 
| 23 | RO 
| 44-45 |-reserved- (test only, do not program) | RW 
| 46-47 | O 
| 48 | RW 
| 49-5F | 
RO 


S 
0 
1 
2 
3 
44-4 
46-47 |-reserved- (test) 
8 
49-5 
-8 
84 


| 60 _|USB Serial Bus Release Number__|__10_ 
}61-7F [reserved- | | — I 
| 84 |PMCapability Status S| 00 [RW 
85-BF[-reserved9 || — I 
|C2-FFlreserved- | | — I 


I/O Registers - USB Controller 


| Offset [USB I/O Registers 


et 
5 
7 
CRC Control 
F 
0 


RW. 


B-8 |Frame List Base Address 00000000 | RW 


R 
WwW 


| 0080 |W 
a 


13-12 |Port 1 Status / Control 
14-1F |-reserved- 
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| C_ Start OfFrame Modify S| 40 [RWI 
|14-1F ;reserved- CT | — I 


-37- Register Overview 


MOA. cee VT8231 South Bridge 


PCI Device 0 Function 4 Registers - Power Management 


Configuration Space Power Mgmt Header Registers Configuration Space Hardware Monitor Registers 


| 8 |RevisionID CT nS ROT 
| 9 |Programming Interface | ont __| RO | 


Hardware Mon IO Base (128 Bytes 


reserved- 
Hardware Monitor Control 
-reserved- 


System Management Bus Default | Acc 


| B_ [BaseClassCode nt 

| C |CacheLineSize | 
Latency Timer 

Header Type 

| F_ [BIST 

[10-3F |reserved- | ST — 

+ The default values for these registers may be changed by 

writing to offsets 61-63h (see below). 


R 
SMBus Host Slave Command 
| D6 |SMBusRevisionID 


Configuration Space Power Management Registers 


[Offset |Power Management| Default _| 
| 40 |General Configuration0 S| 00 RWI 
| 41 |General Configuration! | 00 [RWI 
| 42 |ACPI Interrupt Select | 00 [RWI 
| 43 [Internal Timer Read Test__——— |) =O — _—[ RO| 

E7 

E8-FF 


45-44 |Primary Interrupt Channel 0000 
47-46 |Secondary Interrupt Channel 0000 
4B-48 |Power Mgmt I/O Base (256 Bytes) [0000 0001 


AC | 00 RW 
4D | 00 [RW 
freserved- | I 

53 RW. 
RW 

W 


-50 
54 _|Power Well Control | 00 | 
55__|Miscellaneous Control | 00 {[R 


freserved- | I 
| 58 |GP2/GP3 Timer Control | 00_—d[ RWI 
| 59 |GP2Timer CT SRW 
| SA_|GP3Timer | 00 
[5B-60[reserved- | | — I 
| 61 [Write value for Offset 9 (Prog Intfc) | 00 __ [WO] 
| 62 [Write value for Offset A (SubClass) | __00__[WO| 
| 63 [Write value for Offset B (Base Class) | 00 __ [WO] 
[64-7F |reserved- = 


-reserved- 
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MOA cee VT8231 South Bridge 


1/O Space Power Management- Registers I/O Space System Management Bus Registers 
Offset [Basic Control / Status Registers Default Offset [System Management Bus 


| 1-0 [Power Management Status | 0000_|[WC] |_0 [SMBus Host Status 
| 6-7 |reserved@ | I 
M 
M 
M 
M 


| CF |reserved@ | | I 
| 6 |SMBusHostDatal 
| 8 |SMBus Slave Control 
ProcessorLVL2_—— | S00 TRO} = |_9 [SMBus Shadow Command 
5_[ProcessorLVL3_ | S00 RO 
16-1F }reserved- | S00 | ~ ] | CD [SMBus Slave Data 
26-27 |reserved- | | — | 


Offset [Generic Registers Ace 

[29-28 |Global Status L000 [WC 

2B-2A|Global Enable |S 0000 [RWI 

2D-2C|Global Control S| 000 [RWI 

| 2E |reserved§ | 

| 2F |SMICommand | 
C-3F]reserved§ | 


F 


| 59-58 [I/O Trap PCI I/O Address 


/O Trap PCI Command / Byte Ena 


B-FF |-reserved- 
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Technologies, Inc. 
we connect 


MA 


I/O Space Hardware Monitor Registers 


fo0-3F [ValueRAM SSS 
[00-OF | -reserved- SCS Sd 
P10 [Digital Filter Parameter 7-0 | 00 _[RW, 
11_[Digital Filter Parameter 15-8 | 00 [RW 
12 [Digital Filter Parameter 19-16 | 00 [RW, 
[13 [Analog Data 15-8 ——=——S—S*d S00 *RW 
[14 [Analog Data 7-0 | 00 [RW, 
15 [Digital Data7-0 | 00 [RW 
16 [Channel Counter_______| 00 [RW 
17 [Data Valid & Channel Indications | 00 _[RW, 
BE [-reserved@ —SSSSC*Y CSC 
[IF | Temp Reading 1- CPU Thermal D_| 00 _[RW. 
[20 [reserved SiC” 

21 [Temp Reading?-UIC]_____| 00 _[RW, 
22_| Voltage Input Default UIC2 | 00 [RW 
[23_[ Voltage Input Default—UIC3___| 00 [RW 
24_[ Voltage Input Default—UICa | 00 [RW 
[25_| Voltage Input Default—UICS | 00 _[RW, 
26 | Voltage Reading —3.3V intemal veo| 00 _[RW. 
37 | Woltage Reading —2.5V or-12V__| 00 _[RW, 
[28[-reserved- (SV Voltage Readingy | 00 | — 

1 UIC4 
U 


> 


U 
Lo Limit — UIC3 
U 


| 00 

| 00 

| 00 

| 00 

i | 00 

| 00 

| 00 
[LoLimit-UIC4 
| HiLimit-UICS | 
| 00 

| 00 

| 00 

| 00 

| 00 

| 00 

| 00 

| 00 


Hi Limit — Temp Reading 1 
| 3A_| Lo Limit—Hot Temp | Hysteresis | 00 [RW_ 
| 3B | FANI FanCountLimit | 00 [ RW. 
| 3C_| FAN2FanCountLimit | 00 [ RW. 
| 3D_| HiLimit—UICI (temp 2 default) | 00 [RW 
| 3E | LoLimit-uicl | 00 RW 
| 3F_| SteppingID Number | 00 [RW 


Lo Limit — UICS5 


8 


\o 
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[Offset [Hardware Monitor (continued) | Default _ 
| 40 [Hardware Monitor Configuration | __ 08 [RW. 
| 41 [Hardware Monitor Interrupt Status 1 | 00 [RO 
| 42 [Hardware Monitor Interrupt Status2 | 00 [RO 
| 43 [Hardware Monitor Interrupt Mask 1_| 00 [RW_ 
| 45 |AFE Control 


| 4A [Universal Channel Configuration 
| 4B [Temperature Configuration 1 
Temperature Configuration 2 


-reserved- 


-40- Register Overview 


Technologies, Inc. 
we connect 


MA 


PCI Device 0 Function 5 & 6 — AC/MC97 Codecs 


Function 5 Configuration Space AC97 Header Registers 


VT8231 South Bridge 


Function 6 Configuration Space MC97 Header Registers 


| 8 |RevisionID 40 RO 
| 9 [Programming Interface | 00 RO 
| B |BaseClassCode | S04 RO 
| C |CacheLineSize S| S00 RO 
| D_|LatencyTimer | S00 FR 
| E |HeaderType | S00 RO 
| F IBIST CT 00 RO 
17-14 R 

R 

freserved- | 


2F-2C R 

33-30 [Expansion ROM (reserved) _[ 0000 0000| — | 
| 34 [Capture Pointer | 00 [RWI 
[35-3B|-reserved- | | 
| 3C_|InterruptLine | 00 [RW 
| 3E |MinimumGrant | 00 | RO 
| 3F |MaximumLatency | 00 | RO 


Configuration Space Audio Codec-Specific Registers 


| Offset |Audio Codec Link Control 


| 8 |RevisionID 40 RO 
| 9 [Programming Interface | 00 RO 
| A |SubClassCode | S80 RO 
| B |BaseClassCode | S07] RO 
| C |CacheLineSize S| S00 RO 
| D_|LatencyTimer | S00 RW 
| E |HeaderType | S00 RO 
| F IBIST CT 00 RO 


28-29 |-reserved- | 00 | 
Subsystem ID / SubVendor ID R 
33-30 [Expansion ROM (reserved) __[ 0000 0000 — | 
Capture Pointer | 00 [RWI 
[35-3B|-reserved@ || — I 
| 3C_[InterruptLine | 00 RW 
| 3E |MinimumGrant | 00 RO 
| 3F_|MaximumLatency | 00 | RO 


Configuration Space Modem Codec-Specific Registers 


Modem Codec Link Control 


| 40 |AC-Link Interface Status | (00_—d| RO | 
| 41 |AC-Link Interface Control | 00s RW 
| 42 [Function Enable S| S00 [RWI 
| 44 |MC97 Interface Control | 00_—d RO 
| 49 |reserved- CTS — I 


-reserved- 


-4|- 


| 40 |AC-Link Interface Status | 00d RO | 
| 41 |AC-Link Interface Control | 00 RW 
| 42 [Function Enable S| S00 RO 
| 43 [Plugand Play Control =| CRO | 


| 44 |MC97 Interface Control | 00 [RW 
freserved- 


| 45-47 | reserved- | 00 | — 
| 48 |FMNMIControl Fs | SRO 
| 49 |reserved- TS — I 
4B-4A|Game Port Base Address | 0200_—([ RO| 
J4C-FF}reserved9 | — I 
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Register Overview 


Technologies, Inc. 
we connect 


MA 


Function 5 I/O Base 0 Registers — AC97 Audio S/G DMA 


| Offset |AC97 SGD I/O Registers 


VT8231 South Bridge 


Function 6 I/O Base 0 Registers — MC97 Modem S/G DMA 


| Offset |MC97 SGD I/O Registers 


| 0 |SGD Read Channel Status |_—00_—s[ WCC 

| 1 |SGD Read Channel Control _—|_—00__—s[ RW] 

| 2 |SGDReadChannelType | 00s RWI 
freserved- 


-reserved- | 00 | — | 
0000 0000| WR 
RD 


7-4 |SGD Read Chan Table Pointer Base 
SGD Read Channel Current Address 
000 0000 


GD Write Channel Status 


SGD Write Channel Control 


GD Write Channel Type 


WR 
RD 


SGD FM Channel Status 

SGD FM Type | 00 s[ RWI 
| 23 [reserved CLC | — | 
SGD FM Channel Table Pointer Base 

SGD FM Channel Current Address RD 

|[2B-28 [Reserved (Test) _—————SS—«[ 0000 0000 RO | 
SGD FM Channel Current Count !0000 0000 | RO | 
[30-7F reserved? | | — J 
[Offset |AC97/ Audio Codec /O Registers_| Default _| 
| 87-84 |SGD Status Shadow «| 0000 0000 RO 
[88-FF|reserved- CT ST — I 


Function 5 I/O Base 1 Registers — FM NMI Status 


| 0 |FMNMIStatus | S00 RO 
| 1 |FMNMIData CT S00 RO 
| 2 |FMNMIIndex | S00 RO 
| 3 |reserved- CT | — I 


Function 5 I/O Base 2 Registers — MIDI / Game Port 


Function 5/6 I/O Base 3 Registers — Codec Reg Shadow 


| Offset |Codec Register Shadow 


00-7F [Primary Codec Register 0-7F Shadow] ———_—s[ RW] 
80-FF |Secondary Codec Reg 0-7F Shadow |  ——sSX(T RW 
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| 40 |SGD Read Channel Status |_——00_—s[ WCC 
| 41 |SGD Read Channel Control _——|__—00.__—s[ RW] 
| 42 |SGDReadChannelType | 00s RWI 
| 43 |reserved- |S — I 


SGD Read Chan Table Pointer Base |0000 0000 |WR 
RD 


GD Write Channel Status 


SGD Write Channel Control 


52 _|SGD Write Channel Type 
53_|-+eserved- CT ST — 

57-54 |SGD Write Chan Table Pointer Base |0000 0000 | WR 
PP Go Write Chanel Curent Adds | [RD 
[5B-58 [Reserved (Test) _—————SS—«[ 0000 0000 RO 
[5F-5C |SGD Write Channel Current Count __|0000 0000| RO | 
[60-7F |reserved@ | | — 
[Offset |AC97/ Modem Codec /O Registers] Default _| 
[87-84 |SGD Status Shadow «| 0000 0000 | RO | 
[90-FF|reserved- CT ST — 


-42- Register Overview 


WX Technologies, Inc. 
ya Eq@& = weconnect 


I/O Registers — SoundBlaster Pro 


| Offset |SB Pro Registers (220 or 240h typ) 
| 0 [FM Left Channel Index / Status 


| 1 [FMLeft Channel Data 
| 2 [FM Right Channel Index / Status 
| 3 [FM Right Channel Data 


Mixer Index 


Mixer Data 
| 6 | Sound Processor Reset 


-reserved- 


| 8 [FM Index / Status (Both Channels) 
| 9 [FM Data (Both Channels) 


Sound Processor Data 
| B__ |-reserved- 


C Sound Processor Command / Data 
Sound Processor Buffer Status 
| D_ |-reserved- 


Snd Processor Data Available Status 


-reserved- 


| Default [Acc] 


The above group of registers emulates the “FM”, “Mixer”, and 
“Sound Processor” functions of the SoundBlaster Pro. 


V/O Registers — Game Port 


| Default | 
a 
| TRO 


| Ss [WO] 
[00S 
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-43- 


VT8231 South Bridge 


Memory Mapped Registers — IOAPIC 


| FEC00000_[APIC Register Index [00 [RW] 
|FECO0001-0F [reserved- | 00 
|FECOOOI4-IF [reserved- | 
|FEC00021-3F [reserved- | 00 I 
|FECOO04I-FF [-reserved- | S00 I 


| oO fAPICID |= (00000000 [RWI 
| 1 [APIC Version | 0017 0011__— | RO | 
| 2 ~{APIC Arbitration _——|__—-00000000__—[ RO| 
| 3-F [reserved S| ~—(00000000 
|40-4F [reserved |= 00000000__ -- | 


Note: The “I/O Redirection” registers are 64-bit registers, so 
each uses two consecutive index locations, with the lower 32 
bits at the even index and the upper 32 bits at the odd index. 


Register Overview 


Technologies, Inc. 
we connect 


MA 


PCI Device 1 Function 0 Registers - LAN 
Configuration Space LAN Header Registers 


| Offset [PCI Configuration Space Header 


VT8231 South Bridge 


I/O Space LAN Registers (continued) 
[Offset[Power Management —_—s|_—«éDeefauilt_| 


| 8 |RevisionID ss —C—“‘*‘—s*drL:SC“‘dKO SCR 
| 9 |Programming Interface —s———id| 3S 00 —=*| RO 
Sub Class Code | 00 | RO| 


| B [Base Class Code | 00 —*|[ RO| 


| C [Cache Line Size 


| 00 [RWI 
| D |LatencyTimer —“—*é‘—*rLSC“‘i SCR 
Header Type | 00 —«|[ RO| 
| F \BIST  —™—“‘;C;™CCCC~*drSCCié) SCR 
[18-27 |-reserved- ss —“‘*‘“;*SC*rSCiSC‘dT | 
[2C-2F|-reserved- ss —“(‘S™SC*r:SCéiSSSCdL | 
| 33-30 [Expansion ROM Base Address | Cs RW 
| 34 |Canabilities Offset = Cd|C CSC 
[35-3F |-reserved- — —“‘“‘CS;C*LSCOC(OOTTCOC + 


Configuration Space LAN Registers 


| 40 |CapabilityID Tt RO 
| 41 |NextItemPointer =| S00 RO 
| 43-42 [Power Management Configuration | 0002__|RO| 
|48-FFlreserved- TT — I 


I/O Space LAN Registers 


| 5-0 |Bthernet Address | RWI 
| 6 |ReceiveControl S| 00 RWI 
| 7 [TransmitControl S| S08 RWI 
| 8 [Commando TS 00 RWI 
| 9 |Command) CT 00 RWI 
LA-B |reserved@ Tf — 
| C Interrupt Staus0 | 00 RWI 
| D_ [Interrupt Status} 00 RWI 
| E |InterruptMaskO | S00 RWI 
| OF |interruptMask1 | 00 RW 
|17-10 [Multicast Address | RWI 
|IB-18|Receive Address | RWI 
JIF-1C [Transmit Address | RWI 
[27-24 |Receive Data Buffer Control__{0000 0000 RO | 
|2B-28 Receive Data Buffer Start Address__[| | RO | 
|2F-2C |Receive Data Buffer Branch Address |__| RO | 
[30-3F freserved- TT — 
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| 47-44 |Transmit Data Buffer Control__[0000 0000/ RO | 
| 4B-48 [Transmit Data Buffer Start Address |__| RO | 
|4F-4C |Transmit Data Buffer Branch Addr_[| _—s[ RO | 
[50-6B | reserved 

| 6D |MiStaus TRI 
| oF |BufferControl0 | 00 RWI 
| OF |BufferControll S| S00 RWI 
| 70 |MII Management PortCommand [| __00_ [RW] 
| 72-73 [MII Management Port Data | 00 [ RW] 
| 74 |EEPROMCommand/Status___—|_00__—s[ RW] 
75-17 |reserved- | ST I 
| 78 |EEPROM Control | 00 [RWI 
| 79 |Configuration! S| S00 RWI 
| 7A |Configuration2 S| S00 RWI 


B_ [Configuration 3 
-7F |-reserved- 


7 


| 7B _| 
| 80 _| 
| 86 _| 
| 93 | 


Miscellaneous 2 


nit b 
alSls 
n n 
Q fe) 
< ar 
g > 
o 5 

fe) 
(2) 
f= 
Nn 
ar 


ticky Hardware Control 
II Interrupt Status 


= 


II Interrupt Mask 
-reserved- 
EPROM Checksum 

spend Mode MII Address 
uspend Mode PHY Address 


-92 
93 


a 
Q 
4 
< 
Q 
> 


n 


oo 


o 


> © Ne) 
= Node Incl 
> 

& 


‘Oo 


F-9E 


\oO 
eI 


2/22} Iz} iz I2} 2 621 2/211 2 


Wake On LAN Control Set / Clear 


|A8-AF [reserved] Tt — 


-A4- Register Overview 


Technologies, Inc. 
WK we connect 
Register Descriptions 


Legacy I/O Ports 


This group of registers includes the DMA Controllers, 
Interrupt Controllers, and Timer/Counters as well as a number 
of miscellaneous ports originally implemented using discrete 
logic on original PC/AT motherboards. All of the registers 
listed are integrated on-chip. These registers are implemented 
in a precise manner for backwards compatibility with previous 
generations of PC hardware. These registers are listed for 
information purposes only. Detailed descriptions of the 
actions and programming of these registers are included in 
numerous industry publications (duplication of that 
information here is beyond the scope of this document). All 
of these registers reside in I/O space. 
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1 SERR# was asserted by a PCI agent 
Note: This bit is set when the PCI bus SERR# signal 
is asserted. Once set, this bit may be cleared 
by setting bit-2 of this register. Buit-2 should 
be cleared to enable recording of the next 
SERR# (i.e., bit-2 must be set to 0 to enable 
this bit to be set). 
6 Reserved 


5 = Timer/Counter 2 Output ..0.0...0 eee eeeeeeeeee RO 
This bit reflects the output of Timer/Counter 2 
without any synchronization. 

4 Refresh Detected... ee ceeeenereeees RO 
This bit toggles on every rising edge of the ISA bus 
REFRESH# signal. 

3 Reserved oo.eeieecceccccseesseesseeteesreeerees always reads 0 

2  SERR# Enable 


0 Enable (see bit-7 above) ..........eeeeeee default 
1 Disable (force SERR# inactive and clear any 
“SERR# Active” condition in bit-7) 
1 Speaker Enable 
\O)eaued D i-!: 10) Cc pee erin perce eee ce creer sires default 
1 Enable Timer/Ctr 2 output to drive SPKR pin 
0 Timer/Counter 2 Enable 
O- Wisdble cr gen 3h acai wists default 
1 Enable Timer/Counter 2 


Port 92h - System Control.............cccscsssesssesssesesessseseees RW 


7-2 Reserved 
1 A20 Address Line Enable 
0 A20 disabled / forced 0 (real mode)...... default 
1 A20 address line enabled 
0 High Speed Reset 
0 Normal 
1 Briefly pulse system reset to switch from 
protected mode to real mode 


-45- Register Descriptions - Legacy I/O Ports 


A Technologies, Inc. 
a Eq@& = weconnect 


Keyboard Controller I/O Registers 


The keyboard controller handles the keyboard and mouse 
interfaces. Two ports are used: port 60 and port 64. Reads 
from port 64 return a status byte. Writes to port 64h are 
command codes (see command code list following the register 
descriptions). Input and output data is transferred via port 60. 


A “Control” register is also available. It is accessable by 
writing commands 20h / 60h to the command port (port 64h); 
The control byte is written by first sending 60h to the 
command port, then sending the control byte value. The 
control register may be read by sending a command of 20h to 
port 64h, waiting for “Output Buffer Full” status = 1, then 
reading the control byte value from port 60h. 


Traditional (non-integrated) keyboard controllers have an 
“Input Port” and an “Output Port” with specific pins dedicated 
to certain functions and other pins available for general 
purpose I/O. Specific commands are provided to set these 
pins high and low. All outputs are “open-collector” so to 
allow input on one of these pins, the output value for that pin 
would be set high (non-driving) and the desired input value 
read on the input port. These ports are defined as follows: 


Bit Input Port Lo Code Hi Code 

0 P10 - Keyboard Data In BO B8 

1 P11 - Mouse Data In Bl B9 

2. P12- Turbo Pin (PS/2 mode only) B2 BA 

3 ~~ P13 - user-defined B3 BB 

4 P14 - user-defined B6 BE 

5 P15 - user-defined B7 BF 

6 P16 - user-defined — — 

7 P17- undefined — — 
Bit Output Port Lo Code Hi Code 

0 ?20-SYSRST (1=execute reset) — — 

1 = P21 - GATEA20 (1=A20 enabled) - - 

2 P22 - Mouse Data Out B4 BC 

3. P23 - Mouse Clock Out BS BD 

4 P24 - Keyboard OBF Interrupt (IRQ1) — - 

5 P25 - Mouse OBF Interrupt (IRQ 12) —- - 

6 P26 - Keyboard Clock Out — _ 

7 P27 - Keyboard Data Out — - 
Bit Test Port Lo Code Hi Code 

0 TO - Keyboard Clock In - - 

1 Tl - Mouse Clock In — 


Note: Command code COh transfers input port data to the 
output buffer. Command code DOh copies output port values 
to the output buffer. Command code EOh transfers test input 
port data to the output buffer. 


Port 60 - Keyboard Controller Input Buffer .................. WO 


Only write to port 60h if port 64h bit-1 = 0 (1=full). 


Port 60 - Keyboard Controller Output Buffer ............... RO 


Only read from port 60h if port 64h bit-0 = 1 (O=empty). 
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Port 64 - Keyboard / Mouse Status ...............cccccccccsceseseees RO 


7 Parity Error 
0 No parity error (odd parity received)..... default 
1 Even parity occurred on last byte received 

from keyboard / mouse 

6 General Receive / Transmit Timeout 
ONO GIT OF iisecstestcscessceindtivsccueanaune default 
1 Error 

5 Mouse Output Buffer Full 
0 Mouse output buffer empty ............... default 
1 Mouse output buffer holds mouse data 

4 Keylock Status 
0 Locked 
1 Free 

3. Command / Data 
0 Last write was data Write... eee default 
1 Last write was command write 

2 System Flag 
O Power-On Default... eee eeceeeereeteees default 
1 Self Test Successful 

1 Input Buffer Full 
0 Input Buffer Empty ....... eee eeeeeeees default 
1 Input Buffer Full 

0 Keyboard Output Buffer Full 
0 Keyboard Output Buffer Empty ............ default 
1 Keyboard Output Buffer Full 

KBC Control Register.......... /W via Commands 20h/60h 
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6 


oe) 


Reserved 


asnsdecvos eben sdastiateens ees eete always reads 0 
PC Compatibility 
0 Disable scan conversion 
1 Convert scan codes to PC format; convert 2- 
byte break sequences to 1-byte PC-compatible 


break COdES ........ceccceesscccceesseceesseeeceeseeees default 
Mouse Disable 
0 Enable Mouse Interface.............. cee default 
1 Disable Mouse Interface 
Keyboard Disable 
0 Enable Keyboard Interface... default 
1 Disable Keyboard Interface 
Reserved ooeeececcccseesseeseseeeeeeeeeeeeees always reads 0 


System Flag ........ ec ceeecesceeeeeeseeceereeeneeeeees default=0 
This bit may be read back as status register bit-2 
Mouse Interrupt Enable 
0 Disable mouse interrupts ............. eee default 
1 Generate interrupt on IRQ12 when mouse data 
comes in output bufer 
Keyboard Interrupt Enable 
0 Disable Keyboard Interrupts.................. default 
1 Generate interrupt on IRQI when output 
buffer has been written. 
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Port 64 - Keyboard / Mouse Command ............cscecsessseees WO 


This port is used to send commands to the keyboard / mouse 
controller. The command codes recognized by the VT8231 
are listed n the table below. 


Note: The VT8231 Keyboard Controller is compatible with 
the VIA VT82C42 Industry-Standard Keyboard Controller 
except that due to its integrated nature, many of the input and 
output port pins are not available externally for use as general 
purpose I/O pins (even though P13-P16 are set on power-up as 
strapping options). In other words, many of the commands 
below are provided and “work”, but otherwise perform no 
useful function (e.g., commands that set P12-P17 high or low). 
Also note that setting P10-11, P22-23, P26-27, and TO-1 high 
or low directly serves no useful purpose, since these bits are 
used to implement the keyboard and mouse ports and are 
directly controlled by keyboard controller logic. 


Table 6. Keyboard Controller Command Codes 


Code Keyboard Command Code Description 

20h Read Control Byte (next byte is Control Byte) 

21-3Fh Read SRAM Data (next byte is Data Byte) 

60h Write Control Byte (next byte is Control Byte) 

61-7Fh Write SRAM Data (next byte is Data Byte) 

9xh Write low nibble (bits 0-3) to P10-P13 

Alh Output Keyboard Controller Version # 

A4h Test if Password is installed 
(always returns F lh to indicate not installed) 

A7Th Disable Mouse Interface 

A&h Enable Mouse Interface 

A9h Mouse Interface Test (puts test results in port 60h) 
(value: 0=OK, 1=clk stuck low, 2=clk stuck high, 
3=data stuck lo, 4=data stuck hi, FF=general error) 

AAh KBC self test (returns 55h if OK, FCh if not) 

ABh Keyboard Interface Test (see A9h Mouse Test) 

ADh Disable Keyboard Interface 

AEh Enable Keyboard Interface 

AFh Return Version # 

BOh Set P10 low 

Blh Set P11 low 

B2h Set P12 low 

B3h Set P13 low 

B4h Set P22 low 

B5h Set P23 low 

Boh Set P14 low 

B7h Set P15 low 

B8h Set P10 high 

B9h Set P11 high 

BAh Set P12 high 

BBh Set P13 high 

BCh Set P22 high 

BDh Set P23 high 

BEh Set P14 high 

BFh Set P15 high 
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Code 
COh 


Clh 


C2h 
C8h 


C9h 
CAh 


DOh 
Dih 
D2h 


D3h 


D4h 


E0h 
Exh 
Fxh 
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Keyboard Command Code Description 
Read input port (read P10-17 input data to 


the output buffer) 

Poll input port low (read input data on P1 1-13 
repeatably & put in bits 5-7 of status 

Poll input port high (same except P 15-17) 


Unblock P22-23 (use before D1 to change 
active mode) 
Reblock P22-23 (protection mechanism for D1) 


Read mode (output KBC mode info to port 60 
output buffer (bit-O=0 if ISA, 1 if PS/2) 


Read Output Port (copy P10-17 output port values 
to port 60) 

Write Output Port (data byte following is written to 
keyboard output port as if it came from keyboard) 
Write Keyboard Output Buffer & clear status bit-5 
(write following byte to keyboard) 

Write Mouse Output Buffer & set status bit-5 (write 
following byte to mouse; put value in mouse input 
buffer so it appears to have come from the mouse) 
Write Mouse (write following byte to mouse) 


Read test inputs (T0-1 read to bits 0-1 of resp byte) 
Set P23-P21 per command bits 3-1 
Pulse P23-P20 low for 6usec per command bits 3-0 


All other codes not listed are undefined. 
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DMA Controller I/O Registers 


Ports 00-0F - Master DMA Controller 


Channels 0-3 of the Master DMA Controller control System 
DMA Channels 0-3. There are 16 Master DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 000x 0000 =Ch0 Base/ Current Address RW 
0000 0000 000x 0001 Ch0O Base/ Current Count RW 
0000 0000 000x 0010 Ch1 Base/ Current Address RW 
0000 0000 000x 0011 Ch1 Base/ Current Count RW 
0000 0000 000x 0100 Ch2 Base/ Current Address RW 
0000 0000 000x 0101 Ch2 Base/ Current Count RW 
0000 0000 000x 0110 Ch3 Base/ Current Address RW 
0000 0000 000x 0111 Ch3 Base/ Current Count RW 
0000 0000 000x 1000 =Status /Command RW 
0000 0000 000x 1001 Write Request WO 
0000 0000 000x 1010 Write Single Mask WO 
0000 0000 000x 1011 Write Mode WO 
0000 0000 000x 1100 Clear Byte Pointer F/F WO 
0000 0000 000x 1101 Master Clear WO 
0000 0000 000x 1110 Clear Mask WO 
0000 0000 000x 1111 R/W All Mask Bits RW 


Ports C0-DF - Slave DMA Controller 


Channels 0-3 of the Slave DMA Controller control System 
DMA Channels 4-7. There are 16 Slave DMA Controller 


registers: 

I/O Address Bits 15-0 Register Name 

0000 0000 1100 000x  Ch4 Base/ Current Address RW 
0000 0000 1100 001x Ch4 Base/ Current Count RW 
0000 0000 1100 010x Ch5 Base/ Current Address RW 
0000 0000 1100 011x Ch5 Base/ Current Count RW 
0000 0000 1100 100x Ch6 Base/ Current Address RW 
0000 0000 1100 101x Ch6 Base/ Current Count RW 
0000 0000 1100 110x Ch7Base/ Current Address RW 
0000 0000 1100 111x Ch7 Base/ Current Count RW 
0000 0000 1101 000x Status / Command RW 
0000 0000 1101 001x Write Request WO 
0000 0000 1101 010x Write Single Mask WO 
0000 0000 1101 011x Write Mode WO 
0000 0000 1101 100x Clear Byte Pointer F/F WO 
0000 0000 1101 101x Master Clear WO 
0000 0000 1101 110x Clear Mask WO 
0000 0000 1101 111x Read/Write All Mask Bits WoO 


Note that not all bits of the address are decoded. 


The Master and Slave DMA Controllers are compatible with 
the Intel 8237 DMA Controller chip. Detailed description of 
8237 DMA controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Ports 80-8F - DMA Page Registers 

There are eight DMA Page Registers, one for each DMA 
channel. These registers provide bits 16-23 of the 24-bit 
address for each DMA channel (bits 0-15 are stored in 
registers in the Master and Slave DMA Controllers). They are 
located at the following I/O Port addresses: 


V/O Address Bits 15-0 


Register Name 


0000 0000 1000 0111 Channel 0 DMA Page (M-0)......... RW 
0000 0000 1000 0011 Channel 1 DMA Page (M-1).......... RW 
0000 0000 1000 0001 Channel 2 DMA Page (M-2).......... RW 
0000 0000 1000 0010 = =Channel 3 DMA Page (M-3).......... RW 
0000 0000 1000 1111 Channel 4 DMA Page (S-0)........... RW 
0000 0000 1000 1011 Channel 5 DMA Page (S-1)........... RW 
0000 0000 1000 1001 Channel 6 DMA Page (S-2)........... RW 
0000 0000 1000 1010 Channel 7 DMA Page (S-3) .......... RW 


DMA Controller Shadow Registers 

The DMA Controller shadow registers are enabled by setting 
function 0 Rx77 bit 0. If the shadow registers are enabled, 
they are read back at the indicated I/O port instead of the 
standard DMA controller registers (writes are unchanged). 


Port 0 —Channel 0 Base Address 
Port 1 —Channel 0 Byte Count...................cccccccsssssseseseeees 
Port 2 —Channel 1 Base Address 
Port 3 —Channel 1 Byte Counnt..................ccccccccssssssssesseees 
Port 4 —Channel 2 Base Address 
Port 5 —Channel 2 Byte Counnt.................cccccccssssssssssssseeees 
Port 6 —Channel 3 Base Address 
Port 7 —Channel 3 Byte Countt.................cccccccscssssssssssseees 


Port C4 —Channel 5 Base Address 
Port C6 —Channel 5 Byte Count................cccccscsssssssseeeees 


Port C8 —Channel 6 Base Address 
Port CA —Channel 6 Byte Count.................ccccccsssssosssoreeee 
Port CC —Channel 7 Base Address 
Port CE —Channel 7 Byte Count ................ccccccssssssssssoseees 
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Interrupt Controller I/O Registers 


Ports 20-21 - Master Interrupt Controller 

The Master Interrupt Controller controls system interrupt 
channels 0-7. Two registers control the Master Interrupt 
Controller. They are: 


V/O Address Bits 15-0 Register Name 


0000 0000 001x xxx0 =Master Interrupt Control RW 
0000 0000 001x xxx1_ = Master Interrupt Mask RW 


Note that not all bits of the address are decoded. 


The Master Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 


Ports A0-A1 - Slave Interrupt Controller 

The Slave Interrupt Controller controls system interrupt 
channels 8-15. The slave system interrupt controller also 
occupies two register locations: 


I/O Address Bits 15-0 Register Name 


0000 0000 101x xxx0 = Slave Interrupt Control RW 
0000 0000 101x xxx1_ — Slave Interrupt Mask RW 


Note that not all address bits are decoded. 


The Slave Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting 
function 0 Rx47[4]. If the shadow registers are enabled, they 
are read back at the indicated I/O port instead of the standard 
interrupt controller registers (writes are unchanged). 


7 Reserved 


6 OCW%3 bit 2 (POLL) 
5 OCW%3 bit 0 (RIS) 

4. OCW3 bit 5 (SMM) 
3 OCW? bit 7 (R) 

2 ICW4 bit 4 (SFNM) 
1 ICW4 bit 1 (AEOD) 
0 ICW1 bit 3 (LTIM) 


7-5 Reserved 
4-0 1T7-T3 of Interrupt Vector Address 


Timer / Counter Registers 


Ports 40-43 - Timer / Counter I/O Registers 
There are 4 Timer / Counter registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 010x xx00 = =Timer / Counter 0 Count RW 
0000 0000 010x xx01 = =Timer / Counter 1 Count RW 
0000 0000 010x xx10 = Timer / Counter 2 Count RW 
0000 0000 010x xx11_ Timer / Counter Cmd Mode WO 


Note that not all bits of the address are decoded. 


The Timer / Counters are compatible with the Intel 8254 
Timer / Counter chip. Detailed descriptions of 8254 Timer / 
Counter operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


Timer / Counter Shadow Registers 


The following shadow registers are enabled for readback by 
setting function 0 Rx47[4]. If the shadow registers are 
enabled, they are read back at the indicated I/O port instead of 
the standard timer / counter registers (writes are unchanged). 


Port 40 — Counter 0 Base Count Value (LSB 1“ MSB 2™)RO 
Port 41 — Counter 1 Base Count Value (LSB 1“ MSB 2™)RO 
Port 42 - Counter 2 Base Count Value (LSB 1“ MSB 2™)RO 


-49- Register Descriptions - Legacy I/O Ports 


WY Technologies, Inc. 
Pali we connect 


CMOS / RTC I/O Registers 


Port 70 - CMOS Address is 
7 NMI Disable ................ccccccccsseescesscessceseesseesscenaes 
0 Enable NMI Generation. NMI is asserted on 
encountering SERR# on the PCI bus. 


1 Disable NMI Generation..............ccee default 
6-0 CMOS Address (lower 128 bytes) .............e RW 
Port 71 - CMOS Data...........ccccccsssssssssssssssssssssssssscsesssssesess RW 


7-0 CMOS Data (128 bytes) 


Note: Ports 70-71 may be accessed if Rx51 bit-3 is set to 
one to select the internal RTC. If Rx51 bit-3 is set to 
zero, accesses to ports 70-71 will be directed to an 
external RTC. 

Port 74 - CMOS Add res.............essccsccrressccsseecesseesccessseeees RW 

7-0 CMOS Address (256 bytes) 00... ee eeeeeeeeereeteees RW 

Port: 75.= CMOS D at aivvviscsssscsssssscssss cusses sbssenvesssontevsnssssbssens RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 74-75 may be accessed only if Function 0 RxSB 
bit-1 is set to one to enable the internal RTC SRAM 
and if Rx48 bit-3 (Port 74/75 Access Enable) is set to 
one to enable port 74/75 access. 


Ports 70-71 are compatible with PC industry- 
standards and may be used to access the lower 128 
bytes of the 256-byte on-chip CMOS RAM. Ports 74- 
75 may be used to access the full on-chip extended 
256-byte space in cases where the on-chip RTC is 
disabled. 


The system Real Time Clock (RTC) is part of the 
“CMOS” block. The RTC control registers are 
located at specific offsets in the CMOS data area (0- 
ODh and 7D-7Fh). Detailed descriptions of CMOS / 
RTC operation and programming can be obtained 
from the VIA VT82887 Data Book or numerous 
other industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in the following table: 


Note: 


Note: 
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Offset Description Binary Range BCD Range 


00 Seconds 00-3Bh 00-59h 

01 Seconds Alarm 00-3Bh 00-59h 

02 Minutes 00-3Bh 00-59h 

03 Minutes Alarm 00-3Bh 00-59h 

04 Hours am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: 00-17h 00-23h 

05 Hours Alarm am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: 00-17h 00-23h 

06 Day of the Week Sun=1: 01-07h 01-07h 

07 Day of the Month 01-1Fh 01-31h 

08 Month 01-0Ch 01-12h 

09 Year 00-63h 00-99h 
OA Register A 

7 UIP Update In Progress 


6-4 DV2-0 Divide (010=ena osc & keep time) 
3-0 RS3-0 Rate Select for Periodic Interrupt 


OB Register B 


7 SET Inhibit Update Transfers 

6 PIE Periodic Interrupt Enable 

5 AIE Alarm Interrupt Enable 

4 UIE Update Ended Interrupt Enable 

3. SQWE No function (read/write bit) 

2 DM Data Mode (0=BCD, |=binary) 
1 24/12 Hours Byte Format (0=12, 1=24) 
0 DSE Daylight Savings Enable 


OC Register C 


7  IRQF Interrupt Request Flag 
6 PF Periodic Interrupt Flag 
5 AF Alarm Interrupt Flag 
4 UF — Update Ended Flag 

3-0 0 Unused (always read 0) 


OD Register D 
7 VRT 
6-0 0 


Reads | if VBAT voltage is OK 
Unused (always read 0) 


0E-7C Software-Defined Storage Registers (111 Bytes) 


Offset Extended Functions Binary Range BCD Range 


7D Date Alarm 01-1Fh 01-31h 
7E Month Alarm 01-0Ch 01-12h 
7F Century Field 13-14h 19-20h 


80-FF Software-Defined Storage Registers (128 Bytes) 


Table 7. CMOS Register Summary 
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Super-IO / KBC Configuration Index / Data Registers 


Super-IO and Keyboard / Mouse Controller configuration 
registers are accessed by performing I/O operations to / from 
an index / data pair of registers in system I/O space at port 
addresses 3FOh and 3Flh. The configuration registers 
accessed using this mechanism are used to configure the 
Keyboard / Mouse Controller at index values in the range of 
EO-EF and Super-I/O registers (parallel port, serial ports, IR 
port, and floppy controller) at index values in the range of FO- 
FF. 


Super IO and/or Keyboard / Mouse Controller configuration is 
accomplished in three steps: 


1) Enter configuration mode (set Function 0 Rx50[2] = | to 
enable Super-IO configuration and/or Rx51[1] = 1 to 
enable Keyboard / Mouse Controller configuration) 


2) Configure the chip 


a) Write index to port 3F0 
b) Read / write data from / to port 3F1 
c) Repeat a and b for all desired registers 


3) Exit configuration mode (set Function 0 Rx51[1] = 0) 


Port 3F0h — Super-IO Configuration Index.................... RW 


7-0 Index value 
Function 0 PCI configuration space register Rx50[2] must be 
set to | to enable access to the Super-I/O configuration 
registers. 


Port 3F1h — Super-I/O Configuration Data.................06 RW 


7-0 Data value 
This register shares a port with the Floppy Status Port (which 
is read only). This port is accessible only when Rx50[2] is set 
to 1 (the floppy status port is accessed if Rx50[2] = 0). 
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Keyboard / Mouse Controller Configuration Registers 


These registers are accessed via the port 3F0 / 3F1 index / data 
register pair with Function 0 Rx51[1] = 1 using the indicated 
index values below 


Index E0 — KBC Wakeup Enable (80h)..............:..sesee0+ RW 
7  Win98 Keyboard Power Key Wake-up 
0 Disable 
DB e 3 ssoissesicesasti shove thea vicgiect scateans chstces default 
6-3 Reserved o..eececeeccecceeseesseeseeeteeeees always reads 0 
2 Reserved (Do Not Program).................... default = 0 
1 ~=PS/2 Mouse Wake-up 
CO DD Icy.) 0) (Cpe default 
1 Enable 
0 Keyboard Wake-up 
O Disable... ee eeceseeeceseceseeeteeseeeneeeseees default 
1 Enable 


Index E1 — Keyboard Scan Code Reference Set 0 (F0h) RW 
7-0 Keyboard First Reference Scan Code ...... def = FOh 


Index EK2 — Keyboard Scan Code Reference Set 1 (00h) RW 
7-0 Keyboard Second Reference Scan Code... def = 00h 


Index E3 — Keyboard Scan Code Reference Set 2 (00h) RW 
7-0 Keyboard Third Reference Scan Code.....def = 00h 


Index E4 — Keyboard Scan Code Reference Set 3 (00h) RW 
7-0 Keyboard Fourth Reference Scan Code...def = 00h 


Index E5 — Keyboard Scan Code Reference Set 4 (00h) RW 
7-0 Keyboard Fifth Reference Scan Code...... def = 00h 


Index EK6 — PS2 Mouse Button Status Scan Code (09h). RW 
7-0 PS2 Mouse Button Status Ref Scan Code. def = 00h 
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Super-I/O Configuration Registers 


These registers are accessed via the port 3F0 / 3F1 index / data 
register pair with Function 0 Rx50[2] = lusing the indicated 
index values below 


VT8231 South Bridge 


Index F0 — Super-IO Device ID (3C)hi)...............cccccccsceseeee RO 
7-0 Super-O ID... eee eceeseereeeeeees default = 3Ch 
Index F1 — Super-IO Device Revision (01h)................00+ RO 


7-0 Super-IO Revision Code...................... default = 01h 
Index F2 — Super-IO Function Select (03h) ..................+ RW 
T-5 Reserved accecscscveessscdsesasiecseasiccscs always reads 0 
4 Floppy Controller Enable 
0. Disable vic. cc oicinianciniaiincnsiacind default 
1 Enable 
3 RES€rved wecsscccssciccessccicsescecascees: always reads 0 
2 Serial Port Enable 
O8 “Disable tccscctecsstesshveedichieanteceutectesoexes default 
1 Enable 


1-0 Parallel Port Mode / Enable 
00 SPP (Unidirectional mode) 
01 ECP 
10 EPP 
11 Parallel Port Disabled 0.0.0.0. default 
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Index F3 — Super-IO Power Down Control................... RW 
FP WROSCRVCd  sccivssichsshtseinsesicessestepanseins always reads 0 
6 Software Power Down 
O Normal operation... eeeeeeeeeeeeeeeeees default 
1 Power Down 

5 Clock Power Down 
O Normal operation... eeeeeeeeseereeeeees default 
1 Power Down 

4 ‘Parallel Port Power Down 
O Normal operation... eeeeeeeeeeereeeeees default 
1 Power Down 

3 Reserved  acsicceiscncsseanseeiees always reads 0 

2 Serial Port Power Down 
O Normal operation... eee eeeeeeeeeereeneees default 
1 Power Down 

1 FDC Power Down 
O Normal operation... eeeeeeceseereeteees default 
1 Power Down 

0 All Power Down 
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O Normal operation.........eeeeeeeeeeeereeeeees default 
1 Power Down All 
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Index F4 — Serial Port I/O Base AddYre$s .............essceeseees RW 
T-1 V/O Address 9-3 000.000... cccccescescececessesseseeeees default = 0 

O Must be 0 i ceeeseseseseereereees default = 0 
Index F6 — Parallel Port I/O Base AddFress ..............seseee RW 
7-0 VO Address 9-2 0.0.0.0... cccccccccccccceeeesseeeeeees default = 0 


If EPP is not enabled, the parallel port can be set to 192 
locations on 4-byte boundaries from 100h to 3FCh. If EPP is 
enabled, the parallel port can be set to 96 locations on 8-byte 
boundaries from 100h to 3F8h. 16-bit address decode will be 
performed with upper address bits 10-15 equal to zero. 


Index F7 — Flo Controller I/O Base Address............. RW 
7-2 WO Address 9-4 00.0.0... cece cccecccceessseeeeneeees default = 0 
1-0) Must be 0 ooo. cceesseceerseeeeees default = 0 
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Index F9 — Serial Port Control ................cccccccscscssssrsrcreeee RW 
7-4 Reserved 
3 Serial Port Power-Down State 


1 Tristate output in power down mode 
2 Reserved oo. ceceecseeseeeeeeeeereeerees always reads 0 
1 High Speed Serial Port 


O Disable: wscva cine sess default 
1 Enable 

0 = Serial Port MIDI 
QO} DISA E sisiess.ssscesscsai cod sdecavsseneessscadeveseetaens default 
1 Enable 

Index FA — Parallel Port Control.............+::sssssssssessseeees RW. 

7 PS2 Type BiDirectionl Parallel Port 
O Disable... cc cceececsseeseessssseseseeseeees default 
1 Enable 

6 EPP Direction by Register not by IOW 
COD DD Icy: 10) (<r default 
1 Enable 

5 EPP+ECP 
O Disable... cc cceecesccecessessssseesseeseeees default 
1 Enable 

4 EPP Version 
O Version 1.9 iciciccecscscceseessssessseeseerees default 


1 Version 1.7 
3. SPP Mode IRQ Polarity 


1 Inverted 
2-0 Reserved 
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Index FB — Flo Controller Control..............ccecesessseeee RW Index FC — Flo Controller Drive Type.................008 RW 


7  RéseFved: © sc4siccsniciccicenkicn always reads 0 7-6 Floppy Drive 3 (see table below) 
6 “GPI Pin” Floppy Drive On Parallel Port 5-4 Floppy Drive 2 (see table below) 
0 Parallel Port (SPP) Mode... default 3-2 Floppy Drive 1 (see table below) 
1 FDC or SPP Mode determined by GPI Pin 1-0 Floppy Drive 0 (see table below) 
5 “Software” Floppy Drive On Parallel Port 
0 Parallel Port (SPP) Mode... eee default DRVENIL DRVENO 
1 FDC Mode 00 DRATEO DENSEL 
Bits 6-5 are used in notebook applications to allow 01 DRATEO DRATE1 
attachment of an external floppy drive using the 10 DRATEO DENSEL# 
parallel port I/O connector (bit-6 enables the mode to 11 DRATE1 DRATEO 


be determined via a general purpose input pin and 
bit-5 allows control of the mode unconditionally via 
software). 


Index FE — Test Mode A (Do Not Program) ...............++. RW 
SPP Mode Pin Type FDC Mode Pin Type 
STROBE# VO - n/a Index FF — Test Mode B (Do Not Program)................+++ RW 
PDO VO INDEX# I 
PD1 VO TRKOO# I 
PD2 VO WRTPRT# I 
PD3 VO RDATA# I 
PD4 VO DSKCHG# I 
PD5 Vo - n/a 
PD6 Vo - n/a 
PD7 Vo - n/a 
ACK# I DS1# O 
BUSY I MTRI1# O 
PE I WDATA# O 
SLCT I WGATE# O 
AUTOFD# VO DRVENO O 
ERROR# I HDSEL# O 
PINIT# VO DIR# O 
SLCTIN# Vo STEP# O 
4 3-Mode FDD 
O° Wisabléecesscneets edt Sees default 
1 Enable 
3. FDC IRQ Polarity 
O Normal ........ccceecccseceeseceeseeesseceseeeeseeeeees default 
1 Inverted 
2 Four Floppy Drive Option 
0 Internal 2-Drive Decoder ..................0008 default 
1 External 4-Drive Decoder 
1 FDC DMA Non-Burst 
QO) ABUSE seceescbesccceseesantecseessasesboreusseaatioven default 
1 Non-Burst 
0 FDC Drive Swap 
(On DY (yo) (<n default 
1 Enable 
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Super-I/O I/O Ports 


Floppy Disk Controller Registers 

These registers are located at I/O ports which are offsets from 
“FDCBase” (index F7h of the Super-I/O configuration 
registers). FDCBase is typically set to allow these ports to be 
accessed at the standard floppy disk controller address range 
of 3F0-3F7h. 


Port FDCBase+2 — FDC Command.........s.ssseserseeseeeesereee RW, 
7 Motor 3 (unused in VT8231: no MTR3# pin) 
6 Motor 2 (unused in VT8231: no MTR2# pin) 
5 Motor 1 
0 Motor Off 
1 Motor On 

4 Motor 0 
0 Motor Off 
1 Motor On 

3. DMA and IRQ Channels 
0 Disabled 
1 Enabled 

2 FDC Reset 
0 Execute FDC Reset 
1 FDC Enabled 

1-0 Drive Select 

00 Select Drive 0 
01 Select Drive 1 
1x -reserved- 


Port FDCBase+4 — FDC Main Status......ssessseesseeeserreee RO 
7 Main Request 
0 Data register not ready 
1 Data register ready 
6 Data Input / Output 
0 CPU => FDC 
1 FDC => CPU 
5 Non-DMA Mode 
0 FDC in DMA mode 
1 FDC not in DMA mode 
4 EDC Busy 
0 FDC inactive 
1 FDC active 
3-2 Reserved o..eececcccceeceeseesteeeteeneeenes always reads 0 
1‘ Drive 1 Active 
0 Drive inactive 
1 Drive performing a positioning change 
0 Drive 0 Active 
0 Drive inactive 
1 Drive performing a positioning change 
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Port FDCBase+4 — FDC Data Rate Select..................00+ WO 
7 Software Reset 
O Normal operation... eeeeereeeeereeneees default 


1 Execute FDC reset (this bit is self clearing) 
6 Power Down 
O Normal operation... eeeeeeeeeeereeteees default 
1 Power down FDC logic 
5 Reserved oe. eeeeeccecceeseesseeeteeseeeneeees always reads 0 
4-2 Precompensation Select 
Selects the amount of write precompensation to be 
used on the WDATA output: 
000 Default... ceeeecseeeecneeeeceseeeeeeeenees default 
001 41.7 ns 
010 93.3 ns 
011 125.0 ns 
100 166.7 ns 
101 208.3 ns 
110 250.0 ns 
111 0.0 ns (disable) 
1-0 Data Rate 
MFM FM Drive Type 
00 500K 250K bps 1.2MB 5” or 1.44 MB 3” 
01 300K 150K bps 360KB 5” 
10 250K 125K bps 720KB 3”... default 
11 1M illegalbps 
Note: these bits are not changed by software reset 


Port FDCBase+5 — FDC Data..............ssccscsssssssessseseseseees RW 


7 Disk Change 
0 Floppy not changed 
1 Floppy changed since last instruction 


6-3 Undefined 
2-1 Data Rate 
00 500 Kbit/sec (1.2MB 5” or 1.44 MB 3” drive) 
01 300 Kbit/sec (360KB 5” drive) 
10 250 Kbit/sec (720KB 3” drive) 
11 1 Mbit/sec 
0 High Density Rate 
0 500 Kbit/sec or 1 Mbit/sec selected 
1 250 Kbit/set or 300 Kbit/sec selected 


uliusbassetessaudvastieniennesneeeeee always read | 
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Parallel Port Registers 


These registers are located at I/O ports which are offsets from 
“LPTBase” (index F6h of the Super-I/O configuration 
registers). LPTBase is typically set to allow these ports to be 
accessed at the standard parallel port address range of 378- 
37Fh. 


Port LPTBase+0 — Parallel Port Data 
7-0 Parallel Port Data 


Port LPTBase+1 — Parallel Port Status.......scsseeeeeee RO 
7 BUSY# 
0 Printer busy, offline, or error 
1 Printer not busy 
ACK# 
0 Data transfer to printer complete 
1 Data transfer to printer in progress 
PE 
0 Paper available 
1 No paper available 
SLCT 
0 Printer offline 
1 Printer online 
ERROR# 
0 Printer error 
1 Printer OK 


2-0 Reserved 


Port LPTBase+2 — Parallel Port Control 
7-5 Undefined 


4 Hardware Interrupt 
O Disables eccc cxsesiecctieachiicchnwntsaes default 
1 Enable 

3.__—* Printer Select 
0 Deselect printer «0.00.0... cceceeeeeeeseeeteeeees default 
1 Select printer 

2 ‘Printer Initialize 
0 Initialize Printer... ccc eeeeeeeeeeees default 
1 Allow printer to operate normally 

1 Automatic Line Feed 
0 Host handles line feeds ......... eee default 
1 Printer does automatic line feeds 

0 Strobe 
O No data transfer... cececceceeeeeeeseeeees default 


1 Transfer data to printer 
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Port LPTBase+3 — Parallel Port EPP Address .............. RW 
Port LPTBase+4 — Parallel Port EPP Data Port 0......... RW 
Port LPTBase+5 — Parallel Port EPP Data Port 1......... RW 
Port LPTBase+6 — Parallel Port EPP Data Port 2......... RW 
Port LPTBase+7 — Parallel Port EPP Data Port 3......... RW 


Port LPTBase+400h — Parallel Port ECP Data / Cfg A RW 


Port LPTBase+402h — Parallel Port ECP Extd Ctrl ..... RW 
7-5 Parallel Port Mode Select 
000 Standard Mode 
001 PS/2 Mode 
010 FIFO Mode 
011 ECP Mode 
100 EPP Mode 
101 -reserved- 
110 -reserved- 
111 Configuration Mode 
Parallel Port Interrupt Disable 
0 Enable an interrupt pulse to be generated on 
the high to low edge of the fault. An interrupt 
will also be generated if the fault condition is 
asserted and this bit is written from | to 0. 
1 Disable the interrupt generated on the asserting 
edge of the fault condition 
Parallel Port DMA Enable 
0 Disable DMA unconditionally 
1 Enable DMA 
Parallel Port Interrupt Pending 
0 Interrupt not pending 
1 Interrupt pending 
disabled) 
This bit is set to 1 by hardware and must be written to 
0 to re-enable interrupts 
FIBRO Bully: ssescstescinssecicctsscescivesstienssacescssssensscsesces 
0 FIFO has at least | free byte 
1 FIFO full or cannot accept byte 
FIFO Empty...........cscssccssccccssesssssssssssssesssssssseeees 
0 FIFO contains at least 1 byte of data 
1 FIFO is completely empty 


(DMA & _ interrupts 
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Serial Port 1 Registers 


These registers are located at I/O ports which are offsets from 
“COM1Base” (index F4h of the Super-I/O configuration 
registers). COM1Base is typically set to allow these ports to 
be accessed at the standard serial port 1 address range of 3F8- 
3FFh. 


Port COM1Base+0 — Transmit / Receive Buffer............ RW 
7-0 Serial Data 


7-4 Undefined 


MechievectusisSellecsveleibertettieets always read 0 
3 Interrupt on Hnadshake Input State Change 

2 Intr on Parity, Overrun, Framing Error or Break 
1‘ Interrupt on Transmit Buffer Empty 

0 Interrupt on Receive Data Ready 


Port COM1Base+2 — Interrupt Status .............cccccccceceees RO 


7-3 Undefined 
2-1 Interrupt ID (0=highest priority) 
00 Priority 3 (Handshake Input Changed State) 
01 Priority 2 (Transmit Buffer Empty) 
10 Priority 1 (Data Received) 
11 Priority 0 (Serialization Error or Break) 
0 = Interrupt Pending 
0 Interrupt Pending 
1 No Interrupt Pending 


Port COM1Base+2 — FIFO Control ...............ccccccccsssseeees WO 


Port COM1Baset+3 — UART Control..............ccccscsssssessees RW 


7 Divisor Latch Access 
0 Select transmit / receive registers 
1 Select divisor latch 
6 Break 
0 Break condition off 
1 Break condition on 
5-3 Parity 
000 None 
001 Odd 
011 Even 
101 Mark 
111 Space 
2 Stop Bits 
0 1 
1 2 
1-0 Data Bits 
00 5 
Ol 6 
10 7 
ll 8 
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Port COM1Baset+4 — Handshake Control ................++2. RW 
7-5 Undefined 
4 Loopback Check 
0 Normal operation 
1 Loopback enabled 
General Purpose Output 2 (unused in VT8231) 
2 General Purpose Output 1 (unused in VT8231) 
1 Request To Send 


os) 


0 Disabled 
1 Enabled 
0 Data Terminal Ready 
0 Disabled 
1 Enabled 
Port COM1Base+5 — UART Status. ......srseesserseereeesees RW 


7 Undefined 
6 Transmitter Empty 
0 1 byte in transmit hold or transmit shift 
register 
1 0 bytes transmit hold and transmit shift regs 
5 Transmit Buffer Empty 
0 1 byte in transmit hold register 
1 Transmit hold register empty 
4 Break Detected 


0 No break detected 
1 Break detected 

3 Framing Error Detected 
QO No error 
1 Error 

2 Parity Error Detected 
0 Noerror 
1 Error 

1 Overrun Error Detected 
0 Noerror 
1 Error 

0 Received Data Ready 
0 No received data available 


1 Received data in receiver buffer register 


7 DCD Status (1=Active, 0=Inactive) 

6 RIStatus (1=Active, 0=Inactive) 

5 DSR Status (1=Active, 0=Inactive) 

4 CTS Status (1=Active, 0=Inactive) 

3. DCD Changed (1=Changed Since Last Read) 
2 RI Changed (1=Changed Since Last Read) 

1 DSR Changed (1=Changed Since Last Read) 
0 CTS Changed (1=Changed Since Last Read) 


Port COM1 Base+7 — Scratchpad .............cccscssesssessseseees RW 


7 Scratchpad Data 


Port COM1Base+9-8 — Baud Rate Generator Divisor .. RW 


15-0 Divisor Value for Baud Rate Generator 
Baud Rate = 115,200 / Divisor 
(e.g., setting this register to 1 selects 115.2 Kbaud) 
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SoundBlaster Pro Port Registers 


These registers are located at offsets from “SBPBase” (defined 
in Rx43 of Audio Function 5 PCI configuration space). 
SBPBase is typically set to allow these ports to be accessed at 
the standard SoundBlaster Pro port address of 220h or 240h. 


FM Registers 


Port SBPBase+0 — FM Left Channel Index / Status....... RW 
7-0 FM Right Channel Index / Status 


Port SBPBase+1 — FM Left Channel Data..................00+ WO 
7-0 Right Channel FM Data 


Port SBPBase+2 — FM Right Channel Index / Status .... RW 
7-0 FM Right Channel Index / Status 


Port SBPBase+3 — FM Right Channel Data .................. WO 


7-0 Right Channel FM Data 


Port 388h or SBPBase+8 — FM Index / Status.............06 RW 


7-0 FM Index / Status (Both Channels) 
Writing to this port programs both the left and right channels 
(the write programms port offsets 0 and 2 as well) 


Port 389h or SBPBase+9 — FM Data ..........ccccscscsssssssescees WO 


7-0 FM Data (Both Channels) 
Writing to this port programs both the left and right channels 
(the write programms port offsets 1 and 3 as well) 


Mixer Registers 


Port SBPBase+4 — Mixer [Index ............ccccccccscscsssecsceeseeees WO 
7-0 Mixer Index 


Port SBPBaset+5 — Mixer Data.............cccccccscscscscscscrsreeceer RW 
7-0 Mixer Data 


Sound Processor Registers 
Port SBPBase+6 — Sound Processor ReSet...........scscecseees WO 


0 1 = Sound Processor Reset 


Port SBPBase+A — Sound Processor Read Data............. RO 
7-0 Sound Processor Read Data 


Port SBPBase+C — Sound Processor Command / Data.WO 
7-0 Sound Processor Command / Write Data 


Port SBPBase+C — Sound Processor Buffer Status......... RO 
7  1=Sound Processor Command / Data Port Busy 


Port SBPBase+E — Sound Processor Data Avail Status..RO 
7  1=Sound Processor Data Available 
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Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0 
01 Test 
02 Fast Counter (80 usec) 
03 Slow Counter (320 usec) 
04 | IRQ | MFC | MSC SSSC | SSFC 
08 | CSM | SEL 
20-35 | AM | VIB | EGT | KSR Multi 
40-55 KSL Total Level (TL) 
60-75 Attack Rate (AR) Decay Rate (DR) 
80-95 Sustain Level (SL) Release Rate (RR) 
A0-A8 F-Number 
BO-B8& Key Block F-Number 
BD_| Int AM VIB | Ryth | Bass | Snare | Tom | Cym |HiHat 
C0-C8 Feedback FM 
E0-F5 WS 


MFC=Mask Fast Counter 


MSC=Mask Slow Counter 


Register Summary — Mixer 


SSFC=Start / Stop Fast Counter 
SSSC=Start / Stop Slow Counter 


Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0 

00 Data Reset 

02 SP Volume L SP Volume R 

0A Mic Vol 

0C Finp TFIL Select 

OE Fout ST 

22 General Volume General Volume 

26 FM Volume L FM Volume R 

28 CD Volume L CD Volume R 

2E Line Volume L Line Volume R 


Finp = Input Filter 

Fout = Output Filter 

TFIL = Input Filter Type 
ST = Stereo / Mono Mode 
Select = Input Choices (0=Microphone, 1=CD, 3=Line) 


Command Summary — Sound Processor (see next page) 
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Command Summary — Sound Processor Game Port Registers 
# Type Command er registers are fixed at the standard game port address of 


10 Play 8 bits directly 

14 Play — 8 bits via DMA 1/O Port 201h — Game Port Status .......s-ssssesssesseesneesneersees RO 
91 Play High-speed 8 bits via DMA Joystick B Button 2 Status 

16 Play 2-bit compressed via DMA Joystick B Button 1 Status 

17 Play 2-bit compressed via DMA with reference Joystick A Button 2 Status 

74 Play 4-bit compressed via DMA Joystick A Button 1 Status 

75 Play = 4bit compressed via DMA with reference Joystick B One-Shot Status for Y-Potentiometer 
76 Play —_2.6-bit compressed via DMA Joystick B One-Shot Status for X-Potentiometer 
77 Play —_2.6-bit compressed via DMA with reference Joystick A One-Shot Status for Y-Potentiometer 

0 Joystick A One-Shot Status for X-Potentiometer 


me NwWhUH ~I 


20 Record Direct 
24 Record Via DMA 1/O Port 201h — Start One-Shot...........cccscssssssscssssesereesers Wo 
99 Record High-speed 8 bits via DMA 7-0 (Value Written is Ignored) 


D1 Speaker Turn on speaker connection 
D3 Speaker Turn off speaker connection 
D8 Speaker Get speaker setting 


40 Misc Set sample rate 
48 Misc Set block length 
80 Misc Set silence block 
DO Misc Stop DMA 

D4 Misc Continue DMA 
El Misc Get version 


30 MIDI Direct MIDI input 

31 MIDI MIDI input via interrupt 

32 MIDI Direct MIDI input with time stamp 

33 MIDI MIDI input via interrupt with time stamp 

34 MIDI Direct MIDI UART mode 

35 MIDI MIDI UART mode via interrupt 

36 MIDI Direct MIDI UART mode with time stamp 

37 MIDI MIDI UART mode via interrupt with time stamp 
38 MIDI Send MIDI code 
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Fast IR Registers 


These registers are located ain the I/O address space at offsets 
from the “FIR I/O Address Base” located in Function 0 Rx6B- 
6A[15:7]. 


I/O Port Offset 11-10 — Infrared Configuration (0000) .RW 


15-13 Reserved oo...eeecccceccesceeseeeteeteeetees always reads 0 
12 Physical Layer Transmitter 


O. Wisablé.c istic acicccaeneeienene: default 
1 Enable 

11 Physical Layer Receiver 
O. WD1sabl@ ici csstcccsoectitierd etieeaiceets default 


1 Enable (if transmitter active (see bit-4), 
loopback must be enabled, otherwise the 
receiver will not be enabled even if this bit is 
set). 

10 Memory Access by ISA DMA Controller 
OF. Disables cscs his ak Heian default 
1 Enable 

9 Receive Small / Runtime Packets (<4 bytes) (SIR 

Mode Only) 

CO DD [cy-) 0) (eer default 
1 Enable 

8 SIR Receive Filter Transparency Destuffing 
LO 5) 0-1 0) (cere default 
1 Disable 

7 CRC 
0 32-bit CRO... eee ecceceeseeseeeeeeeteenseenees default 
1 16-bit CRC 

6 FIR Mode 
O).  DDISADIG 3222: ccters hes isc esheets sees tetas default 
1 Enable 

5 MIR Mode 
O Disable wo... eee eceecceseeesceeseeeseeseeeseenseenaes default 
1 Enable 

4 SIR Mode 
O. DiSable 2:2: 4 steecteetiasiseeesdeesibiseesstedcteneaide’ default 
1 Enable 

3 Receive SIR Byte Filter 
LO DY yo) (<r default 
1 Enable (Gf SIR mode bit is set) 

2 SIR Test Mode 


0 Disable v5.06 cccsvisccssinssucasncnciie default 
1 Enable (allow SIR filter to be used when not in 
SIR mode) 

1 Tx LED Output Inversion (TXD Pin) 
0. Don’t Invert:..cccccccssieiascdeaisacciied default 
1 Invert 

0 Rx LED Input Inversion (FIRRXD & SIRRXD) 
0 Don't Inverticcccccceccseseussdieavnineiini default 
1 Invert 
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1/O Port Offset 12 — Infrared SIR BOF (COh)............... RW 
7-0 SIR Format Begin of Flag................... default = COh 
1/O Port Offset 13 — Infrared SIR EOF (Cih)............... RW 


7-0 SIR Format End of Flag... default = Clh 


V/O Port Offset 15 — Infrared Status & Control 0 (00).. RW 
7 Physical Layer Interface and Clock Generation 


Circuits 

Os Disable easscccrcesccsctsseectesetecsust cavenvsiaestn es default 
1 Enable 

6 Configuration Error.............cssccsssescecesseesceeeees RO 
Os SING CLT OF yecgeitiseeedsantestisees bisieteren nets default 
1 More than one mode selected 

BS) FER OM: aasesvestessaissvesestecteseavectesestsctecesvsoveceascet RO 
O FIR not configured ............eeeeeeereees default 
1 Valid FIR Configuration 

4 MER OM seesicecsctsccecosnsscesssnsseesssosccessnesteesoonsnees RO 
O MIR not configured ..........cceeeeereees default 
1 Valid MIR Configuration 

BS STROM ssevsicesssvsscocosnsscecssnstcesosnsscesssnstecssonsaees RO 
0 SIR not configured ....... cee eeeeeeereeeeees default 
1 Valid SIR Configuration 

2 Physical Layer Transmitter.............cscssssssssseees RO 
O Disabled... ee eceeceseceseeeteseeeeseeeseeees default 
1 Enabled 

1 Physical Layer Receiver...............csccsssssesssesseessees RO 
CO DD [Sy-1 0) (cic eee default 
1 Enabled 

O LO=DIC CRE? ssscssssscctiveccdeccctd een tencectvescssvseesnsecccvect RO 
0 32-bit CRC Enabled ........ eee default 


1 16-bit CRC Enabled 
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I/O Port Offset 17-16 — Infrared Status1 (0000).............. RO 
15-10 Baud Rate owe ceceeeeeeeeeee default = 0 
9-5 SIR/ Indication Pulse Width ................. default = 0 


4-0 MIR Start / FIR Preamble Bytes to Send default = 0 
MIR: # of start flags plus one (0 = | byte) 
FIR: #of preamble bytes plus one (0 = 1 byte) 


L/O Port Offset 19-18 — Infrared Configuration 1 (0000)RW 
15-10 Baud Rate oo... ccccceeseeseereeeeeeeseees default = 0 
9-5 SIR / Indication Pulse Width ................. default = 0 
4-0 MIR Start / FIR Preamble Bytes to Send default = 0 
MIR: # of start flags plus one (0 = | byte) 
FIR: #of preamble bytes plus one (0 = 1 byte) 


Baud Rate Pulse Width 
Mode Setting Min Nom Max Preamble 
SIR (2400) 47 0 12 12. Don’t Care 
SIR (9600) 11 0 12 12. Don’t Care 
SIR (19200) 5 1 12 12. Don’t Care 
SIR (38400) 2 3 12 14 ~Don’t Care 
SIR (57600) 1 5 12 16 Don’t Care 
SIR (115200) 0 11 12. 20 Don’t Care 
MIR 0 8 1 
FIR 0 Don’t Care 14 


V/O Port Offset 1B-1A — Infrared Configuration 2 (0000)RW 


15-13 Reserved oo...eccccceccesseesetteeteetees always reads 0 
12-0 Max Receive Packet Length (Bytes)....... default = 0 
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I/O Port Offset 1E — Infrared Configuration 3 (04h) .... RW 
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7-6 


3-2 


FIR Adjustment Filter Rate 
00° High Filter .ccscicsnneieeitncnccns default 
01 Medium High Filter 
10 Medium Low Filter 
11 Low Filter 
FIR Adjacent Pulse Width Packet Circuit 


O (Enable sccciscsccccgnciticcattecsi hehe default 
1 Disable 

FIR Pulse Width Adjustment Circuit 
COD 5) 0:0) (<r e default 
1 Disable 


Physical Layer Clock Speed 
Sdomsaseadesseoeass Always reads 01 (48MHz) 
# of Receive Paths 
0 1 Receive & 1 Output Pin (slow or fast)...... def 
1 2 Receive Paths 
Optical Module Mode Pin Polarity (1 Rev Path) 
0 High Signal Select Slow Speed............. default 
1 Low Signal Selects Slow Speed 
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I/O Port Offset 20 — IR Host Control (OOh)...............cs0008 RW 


7 Interrupt Enable 
O Disable sissies tiea ieee default 
1 Enable 


6 Transmit Start 
Writing a | to this bit initiates execution of the IR 
transmit mode programmed in the IR configuraton 
registers. DMA and all necessary registers must be 
set up prior to writing a | to this register. Writing 0 
has no effect. This bit always reads 0; the “Host 
Busy” bit (offset 21 bit-0) can be used to determine 
when the IR Host Controller has finished executing 

the transmission. 

5 Receive Start 
Writing a | to this bit initiates execution of the IR 
receive mode programmed in the IR configuraton 
registers. DMA and all necessary registers must be 
set up prior to writing a | to this register. Writing 0 
has no effect. This bit always reads 0; the “Host 
Busy” bit (offset 21 bit-0) can be used to determine 
when the IR Host Controller has finished executing 
the reception. 

4 Interrupt Clear 

0 Disable Interript Output... ee default 
1 Enable Interrupt Output 

3-0 Reserved 
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1/O Port Offset 21 — IR Host Status (OOh)..............0eesee0 RO 
JT Reserved one. ceeceseeseessecseeesereneeees always reads 0 

6 Timer Interrupt Pending 
0 Timer Interript Not Pending................. default 


1 Timer Interrupt Pending 
5 Transmit Interrupt Pending 
0 Transmit Interript Not Pending.............. default 
1 Transmit Interrupt Pending 
4 Receive Interrupt Pending 
0 Receive Interript Not Pending............... default 
1 Receive Interrupt Pending 
The following condtions clear this interrupt: 
1) Reading the Receive Ring Packet Counter 
Low register 
2) Issuing a Reset Receive Special Condition 
Interrupt Command 
3) Hardware Reset 
4) Software Reset 
3-1 Interrupt Identification 
This code provides an alternative method for 
identifying the interrupt source by indicating the 
interrupt type and priority level. 
Priority Interrupt Type 
Oxx n/a _ -reserved- 
100 Highest Receive Special Condition - FIFO 
Overrun, CRC Error, End of Packet 
(EOF), PHY Error) 
101 Second Receive Data Available 
110 Third Transmit Buffer Empty 
111 Fourth Transmit Special Condition - FIFO 
Underrun, EOM, Early EOM 
0 IR Host Controller Busy 
0 IR Controller host interface is not processing a 
TANSACTION oo... eee eee eeeeeeecseeseeeeneeaeees default 
1 IR Controller host interface is in the process of 
completing any receive or transmit transaction 
(no other registers should be accessed) 
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I/O Port Offset 22 — Miscellaneous Control (00h).......... RW 
7 Transmit DMA Enable 
0 Disable Transmit DMA Channel ........... default 


1 Enable DREQ1# as transmit DMA channel (if 
“Dual DMA Channel” is selected) 
6 Receive DMA Enable 
0 Disable Receive DMA Channel............. default 
(DREQO# is used also for transmit if the 
“Single DMA Channel” and “Transmit DMA 
Channel Enable” bits are both set) 
1 Enable DREQO# as receive DMA channel (if a 
single DMA channel is selected) 
5 Swap DMA Channels 
0 Normal DREQO/1 oo... eee eeeeeeeereeeees default 
1 Swap DREQO and DREQ1 
4 Physical Layer Internal Loopback 


LO DD Icy 0) (<n default 
1 Enable 

3. Transmit on Loopback 
LOR DD iy. 0) (<r default 


1 Enable transmission to LED when internal 
loopback enabled (bit-4 = 1) 
220° RRESEKVEC: | cssccs isos iceGaisecnessssbeepiezsenes always reads 0 
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I/O Port Offset 23 — Transmit Control 1 (00h) .............. RW 
JT — Reserved oii ceecescesecssecseeeseeeneeees always reads 0 

6 Transmit FIFO Ready Interrupt 
O° Disable:sicc scouts ee isabiinnsea default 


1 Enable interrupt when FIFO reaches threshold 
5 Transmit FIFO Underrun/EOM Interrupt 
O Disable: sesccscstecsccnsssteieaecnies eseesenesatns default 
1 Enable interrupt on underrun or EOM 
4 Transmit FIFO Level 
0 Threshold set at empty level................ default 
1 Threshold at half-empty level (less than 8 
bytes remaining) 
3-0 Reserved o...ececcecceesceeseesteeseeteeees always reads 0 
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I/O Port Offset 24 — Transmit Control 2 (00h 
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Force Underrun 
Write 1 to force an underrun on this packet (for 
testing). For an underrun to occur, the transmit count 
should be greater than 18 bytes. This bit will be 
cleared by hardware when the packet has been 
transmitted. 
Transmit CRC 
0 Disable (for SIR mode or bridging applications 
where CRC should not be generated by 
Hardware) ........:ccccceesesescesseeseceseesseesseeseeeneeenes def 
1 Enable for synchronous packets. This bit will 
be cleared by hardware when the packet has 
been transmitted. 
Bad CRC 
Write 1 to send inverted or bad CRC to allow test of 
CRC verification hardware by the receiver. This bit 
will be cleared by hardware when the packet has been 
transmitted. 
Need Pulse 
Write 1 to transmit an indication pulse after this 
packet has been transmitted. This bit will be cleared 
by hardware when the packet has been transmitted. 
Request to Clear “Transmit Enable” Bit 
Write | to clear the “Enable Transmit” bit (offset 10h 
bit-5) after this packet has been transmitted. Should 
be set on the last packet of a transmit seuence. 
Early EOM Interrupt Level 
This field specifies the number of bytes that must 
remain in the Transmit Byte Count before an Early 
EOM interrupt is generated. The reason for having 
an interrupt occur before transmission is actually 
completed is to allow enough time for software to 
enter the proper interrupt handler routine, turn the 
DMA channel around for reception (Singe DMA 
mode), and perpare for another back-to-back 
transmission. Once in the interrupt handler routine, 
software can poll the EOM bit in the Transmit Status 
register to determine exactly when the transmission 
ends. 
000 
001 
010 
011 
100 
101 
110 
111 


Interrupt by EOM 

EOM int occurs when remaining count is 16 
EOM int occurs when remaining count is 32 
EOM int occurs when remaining count is 64 
EOM int occurs when remaining count is 128 
EOM int occurs when remaining count is 256 
EOM int occurs when remaining count is 512 
EOM int occurs when remaining count is 1024 
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7-4 Reserved 


3 


Transmit FIFO Underrun 

1 indicates that the Transmit FIFO ran out of data 
before the transmitter could finish transmitting all the 
data (i.e., Transmit FIFO empty and a Transmit Byte 
Count value greater than zero). This bit must be reset 
by an explicit FIFO Underrun / EOM Latch 
command. 

End Of Message (EOM) 

1 indicates transmission completed successfully. The 
EOM interrupt occurs immediately after the CRC and 
ending flag have been transmitted. This bit is reset 
by reading the Transmit Status register or by a Reset 
FIFO Underrun / EOM Latch command from the 
Reset Command register. 

Transmit FIFO Ready 

1 indicates that the Transmit FIFO is ready for more 
data transfers. When the “Enable Transmit FIFO 
Ready Interrupt” bit is set (“Transmit Control 
Register 1” bit-6), an interrupt is generated when this 
condition becomes true. 

Early End Of Message 

1 indicates that the Transmit Byte Count has reached 
the level set by the Early EOM Interrupt Level 
(“Transmit Control Register 2” bits 2-0). This bit is 
cleared by reading the Transmit Status register. 
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I/O Port Offset 26 — Receive Control (OOh)...............cc000 RW 


7 Receive FIFO Level 
0 Not Empty (more than | byte of receive data 


remaining in the FIFO) ..........eeeeeeeeseeeeeee def 

1 Half Full (more than 8 bytes of receive data 
remaining in the FIFO) 

6 Reserved oe eeeeeesessecseeeseeeees always reads 0 


5-4 Receive Address Mode 
Specifies the type of address filtering to apply for 
determining which receive packets to accept. 
00 All packets received; no filtering applied ...def 
01 Packets with addresses that match the address 
setting in bits 7-1 of the “Packet Address” 
register will be received 
10 Packets with addresses that match the address 
setting in bits 7-4 of the “Packet Address” 
register will be received 
11 Packets with addresses that match the address 
setting in bits 7-0 of the “Packet Address” 
register will be received 
3-2 Reserved oi..eececcecceeceesseeteesteeneeenes always reads 0 
1 Receive FIFO Ready Interrupt 
O.” WDISA DIG 4555002: 5secei steed sbecc; taenteevteese aes default 
1 Enable interrupt on receive FIFO ready 
0 Receive FIFO Special Condition Interrupt 
. SV WDISa DIG ie aas a tetse tenses default 
1 Enable interrupt on Overrun, CRC error, End 
of Packet (EOF), PHY error (physical layer 
detected an encoding error), max length 
exceeded, or SIR bad 
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I/O Port Offset 27 — Receive Status (OOh)...............000ecee RO 
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PHY Error 
1 indicates that the physical layer has detected an 
encoding error. This bit is automatically cleared 
upon detection of the beginning / start flag of the next 
incoming packet. 
CRC Error 
1 indicates that a CRC error was detected on an 
incoming packet. CRC values are checked against 
known constants for either 16 or 32 bits depending on 
the length chosen in IR Configuration Register 0 
(offset 10h). Valid for MIR and FIR modes only. 
This bit is automatically cleared upon detection of the 
beginning / start flag of the next incoming packet. 
FIFO Overrun Interrupt 
1 indicates that the Receive FIFO overflowed. This 
bit is cleared by a Reset Receive Special Condition 
Interrupt command from the Reset Command 
register. 
EOF (End of Packet) 
1 indicates reception of a complete packet. This bit is 
automatically cleared upon detection of the beginning 
/ start flag of the next incoming packet. 
Receive Data Available 

0 Receive FIFO empty 

1 Receive FIFO not empty (i.e., FIFO contains 

receive data). Does not cause an interrupt. 

RROSERVEO = io..52hsneiviantsschcevessetetineces always reads 0 
Maximum Receive Packet Length 
1 indicates that a maximum length packet was 
encountered. For SIR, this means that the packet was 
closed and another will be opened without any data 
being truncated. In other modes, once the maximum 
length is reached, no other data will be received. 
This bit is automatically cleared upon detection of the 
beginning / start flag of the next incoming packet. 
SIR Bad 
1 indicates (if the SIR filter is on) that a begin flag 
was seen followed by valid data, then followed by 
another begin flag (without an end flag). This bit is 
automatically cleared upon detection of the beginning 
/ start flag of the next incoming packet. 
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I/O Port Offset 28 — Reset Command (0Oh)............ccece00 WO 


7-4 Reset Command 
Used to send a reset signal to the appropriate 
hardware in order to clear a particular status 
condition, clear a counter, or send a general reset. 
These bits are self clearing (i.e., the programmer does 
not have to write 0 to the Reset Command register). 
0000 No reset... eee eeeeeeeeeeeeeeeeeeseeseeneeenaes default 
0001 -reserved- 
0010 Reset Receive FIFO Pointer 
0011 Reset Receive Special Condition Interrupt 
0100 Reset Receive Ring Packet Pointer 
0101 Reset FIFO Underrun / EOM Latch 
0110 Reset Transmit FIFO Pointer 
0111 Software Reset 
1xxx -reserved- 
3-0 Reserved 


I/O Port Offset 29 — Packet Address (00)...............cccecsee RW 


7-0 Receive Packet Address ......0..... ee default = 0 
Specifies the address value that must be contained in 
the address field of incoming packets. See also the 
“Receive Address Mode” setting in Receive Control 
Register bits 5-4. 


15-13 Reserved 

12-0 Receive Byte Count..............00.. eee default = 0 
Provides a running count of the number of bytes of 
data being received. This information is useful for 
checking if a reception is in progress and may be 
used to determine packet length. 


V/O Port Offset 2D-2C — Receive Ring Packet Ptr (0000)RO 
15 Reserved oi.eeeeeececceesceeseeeteeteeeees always reads 0 
14-0 Receive Byte Count 

Used in back-to-back packet reception to provide the 
end-of-packet pointer value (i.e., pointer to the last 
byte of a frame received in the receive buffer). The 
order of byte access to the Ring Packet Pointer is 
critical for obtaining a valid pointer value. The 
programmer must ensure that the low byte is read 

first, followed by the high byte. 


V/O Port Offset 2F-2E — Transmit Byte Count (0000).... RW 
15-12 Reserved oo...cecccecceccesceseereeteetees always reads 0 
11-0 Transmit Byte Count 
Provides a running count of the number of bytes 
remaining to be transmitted. Before enabling 
transmission, software loads this register with the 
byte length of the data packet. Each time the 
Transmit FIFO is written to, the value of this counter 
decrements by one. When the counter reaches zero, 
the transmitter ceases to make DMA requests. 
Transmission continues until the Transmit FIFO is 
depleted. 
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I/O Port Offset 32 — General Purpose Timer (00).......... RW 


7-0 Timer Target Value (W) / Current Value (R) 
This counter increments every 125 usec and stops 
when it reaches the programmed target value. 
Reading this register returns the current value of the 
up counter. Writes set the target value and reset the 
counter to 0. 


I/O Port Offset 33 — IR Configuration 4 (00) ..............0+ RW 


7  IRRX2 Source 
0 IRRX2 source depends on Rx10[6-4] IrDA 
FIR / SIR / MIR mode selection and Rx1E[1- 
0] Mode Pin Polarity ..........:ceceeseseeees default 
1 IRRX2 source is GPIOB (data is in Rx34[7]) 
6-2 Reserved o..eeecccccccceeseesseeseeeteeeees always reads 0 
1‘ Timer Interrupt Enable 


O. Disables.ccse.ciciiecteseeeig ee gies. cats default 
1 Enable 

0 Timer Interrupt Pending 
0 Not Pending :s.....ccs inci ces default 
1 Pending 


V/O Port Offset 35-34 — IR Transceiver Control (0000). RW 
15 IRRX2 Drive 
O  Disable........eeeeeeseecceeeceseceeeseeeseeeneeees default 
1 Enable 
14-8 Reserved oo..eceeeeesceeneesteeeenees always reads 0 
7  GPIOB Data for I/O from/to IRRX2 (don’t care if 
Rx33[7] is not set to 1) 
6-4 Reserved 
3 IIRRX. Pin. Valle sicscsdeesissecsssvscesssseecessssssvesersessece RO 
2-1 Reserved 
0 Force IRTX 
0 IRTX pin deasserted .......... ee eeeeeeeees default 
1 IRTX pin asserted 
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PCI Configuration Space I/O 

PCI configuration space accesses for functions 0-6 use PCI 
configuration mechanism | (see PCI specification revision 2.2 
for more details). The ports respond only to double-word 


accesses. Byte or word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration Address ..............sssssss0 RW 
31 Configuration Space Enable 
O Disabled iiss .5 4 .esscesds cis jetasctsds ascvseseeeaened default 


1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved oo...ccceceeeeseteeteeetees always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions 
7-2 Register Number 
Used to select a specific DWORD in the device’s 
configuration space 
1-0 Fixed 
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There are 7 “functions” implemented in the VT8231: 


Function # Function 


0 PCI to ISA Bridge 

1 IDE Controller 

2 USB Controller Ports 0-1 

3 USB Controller Ports 2-3 

4 Power Management, SMBus & Hardware 
Monitor 

5 AC97 Audio Codec Controller 

6 MC97 Modem Codec Controller 


The following sections describe the registers and register bits 
of these functions. 
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Device 0 Function 0 Registers - PCI to ISA Bridge 
All registers are located in the device 0 function 0 PCI 
configuration space of the VT8231. These registers are 


accessed through PCI configuration mechanism #1 via I/O 
address CF8/CFC. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID = 1106)1..................ccscecssssssssssseseees RO 
Offset 3-2 - Device ID = 8231] ..............ccssssssssrccesssssnseeeees RO 
Offset 5-4 - COMMANA.............ccccessssssrersresssesensnssccscceeseess RW 


15-8 Reserved 
7 Address / Data Stepping 
0 Disable 
|e = 0: >) (ee default 
O-4. Reserved: iiccaacésicesissssietisivess always reads 0 


3 Special Cycle Enable .....Normally RW7, default = 0 
2 Bus Master oo... ceeeeeeeeeeeeees always reads | 
1 Memory Space.................. Normally ROf, reads as 1 
0 WOSpace —..u. ee Normally RO*, reads as 1 


+ If the test bit at offset 46 bit-4 is set, access to the above 
indicated bits is reversed: bit-3 above becomes read only 
(reading back 1) and bits 0-1 above become read / write (with 
a default of 1). 


Offset 7-6 - Status............cssscsssesscsessseseceseessssesseeseessseeeees RWE 
15 Detected Parity Error.................... write one to clear 

14  Signalled System Error ..............0...... always reads 0 

13 Signalled Master Abort................. write one to clear 

12 Received Target Abort .................. write one to clear 

11 Signalled Target Abort.................. write one to clear 
10-9 DEVSEL# Timing.................... fixed at 01 (medium) 

8 Data Parity Detected..........0000000000. always reads 0 

7 Fast Back-to-Back...........000.0.ee always reads 0 


6-0 Reserved oo...ceceeceeceeseeseeseeteeeees always reads 0 


Offset 8 - Revision ID = n1...........sccssssssssssseseseseseseseseseeeees RO 
7-0 Revision ID 


Offset 9 - Program Interface = OON.............cccccsssssssessseseees RO 


Use offset 70-73 to change the value returned. 


Offset 34 - Capability Pointer = CON.............ccccssssseseseseees RO 
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ISA Bus Control 


Offset 40 - ISA Bus Control (00h 


TY . “RRSERVGd)  geiscicsicssisidsitesicsisseescintttoets always reads 0 
6 IO Recovery Time 
O Disable... ccc cceeeceeceseessssseesseeseeees default 
1 Enable 
5 ROM Wait States 
0 1 Wait State oi cceessseessseeseerees default 


1 0 Wait States 
4 ROM Write 


O Disable xiies decsnsiineinnccdnduaniees default 
1 Enable 

3. Double DMA Clock 
O° Disable nice insivisc dahncdncianinas default 
1 Enable 


2  EISA 4D0/4D1h 
0 Disable (ignore ports 4D0 / 4Dth)........ default 


1 Enable 

1 DMA/ Interrupt / Timer Shadow Register Read 
O° Disables en ek Baie deen default 
1 Enable 

O Reserved  svciscccvicencicussiesne always reads 0 


Setting these bits enables the indicated address range to be 
included in the ROMCS# decode: 


PT RReSeR Ved) csssssessccscsissteatisacssignaaieaes always reads 0 
6 FFF00000h-FFF7FFFFHh..........000000000. default=0 
5 FFE80000h-FFEFFFFFHh...........0000.0000. default=0 
4 FFE00000h-FFE7FFFFMh.........0000000000. default=0 
3. FFD80000h-FFDFFFFFM ..........0..000.0.. default=0 
2  FFD00000h-FFD7FFFF ...........00.00 default=0 
1 FFC80000h-FFCFFFFFh .......0.. default=0 
0 FFC00000h-FFC7FFFFh.........0.00.00 default=0 


Note: ROMCS# is always active when ISA addresses 
FFF80000-FFFFFFFF and 000E0000-000FFFFF are decoded 
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Offset 42 — Line Buffer Control (OOh) .............ssccsssseseseees RW 


7 ISA Master Line Buffer 
O° Disables cccceccesiic She tcoesesccsncaseevensatees: default 
1 Enable 

6 Gate IRQ Until Line Buffer Flush Complete 
Oo. Disable cesses ehestec Heeces asec ccnectecianccase default 
1 Enable 

5 ‘Flush Line Buffer for Interrupt 
O° Disable... eet ce chee: default 
1 Enable 

4  Uninterruptable Burst Read 
O Disable 00... ececccescececsssceceeseeeesseseeeees default 
1 Enable 

3-0 Reserved 


7 Reset Counter Test Mode (Do Not Program) 
O° Disables iiiisc.ic. Secksdessalevsciadd oeceieeerneeaies default 
1 Enable 
6-5 Test Bit Readback....0.......00 cece cceeeeeseseeeeeseeeeeeees RO 


4 Delay Transaction Timer Test Mode (Do Not Pr.) 
Oi Wisablésscces iced ci eeneoaiass default 
1 Enable 

3 Delay Transaction (PCI Spec Rev 2.1) 
Oi | Wisabl esc: ses civic etic ees default 
1 Enable 

2 Posted Write Only 
O° Wisablesieiiencii niin iieeesensaucies default 
1 Enable 

1 Write Delay Transaction Timeout Timer 
+ DISA DLS yes stesstcresesessssciecnsssaroeteteoatonteseenss default 
1 Enable 

0 Read Delay Transaction Timeout Timer 
©) DSA ble'ss..5:iscasniesesevstiecasacnegeseetietstengs 28 default 
1 Enable 
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Offset 44 —-ISA PNP DMA Request Control...............06 RW 


7-6 PnP Routing for FIR2 DRQ.................. def = DRQ1I 
5-4 PnP Routing for FIR1 DRQ.................. def = DRQO 
3-2 PnP Routing for Parallel Port DRQ .... def = DRQ3 
1-0 PnP Routing for Floppy DRQ.............. def = DRQ2 


DRQ Mapping: 00=DRQO, 01=DRQI, 10=DRQ2, 11=DRQ3 


7-4 PnP Routing for Parallel Port IRQ (see PnP IRQ 
routing table) 

3-0 PnP Routing for Floppy IRQ (see PnP IRQ routing 
table) 


Offset 46 — ISA PNP IRO Routing 2..............sceeesrrseee RW 


7-4 Reserved oi.eeeecccceccceeseeesesseeeteeeees always reads 0 
3-0 PnP Routing for COM Port A IRQ (see PnP IRQ 
routing table) 


Offset 47 — ISA PNP IRO Routing 3 .............eesseesseeseee RW 


7-4 Reserved oo. eeeeeseeeeeseenseenees always reads 0 
3-0 PnP Routing for FIR IRQ (see PnP IRQ routing 
table) 


Table 8 - PnP IRQ Routing Table 


0000 Disabled... cee ceessececeeseeeesseeeeeens default 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 Reserved 
1001 IRQ9 
1010 IRQ10 
1011 IRQI1 
1100 IRQ12 
1101 Reserved 
1110 IRQ14 
1111 IRQ15 
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PCI Master Arbitration Control 


Offset 48 — Grant Timeout Select 1................-ssccsscsssreeeeee RW 
736. Reserved: -isiciciishi cee eassie aie always reads 0 
5-4 LAN Grant Timeout Select (see table below) 

3-2 USB Grant Timeout Select (see table below) 
1-0 IDE Grant Timeout Select (see table below) 


Offset 49 — Grant Timeout Select 2.......sssssccseeeseeeseereee RW 
7-6 High Priority PCI Master Device 1 Grant Timeout 
Select (see table below) 
5-4 High Priority PCI Master Device 0 Grant Timeout 
Select (see table below) 
3-2 Low Priority PCI Master Device 1 Grant Timeout 
Select (see table below) 
1-0 Low Priority PCI Master Device 0 Grant Timeout 
Select 
00 Disable Timeout Mechanism................. default 
01 16 PCI Clocks 
10 32 PCI Clocks 
11 96 PCI Clocks 
Note: | When the master receives the grant, the counter starts 
to count. When the grant or the master request is 
deasserted, the counter is reset. 
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Offset 4A — PCI Master Arbitration Control................ RW 
7-4 Reserved 
3. Dummy PCI Request 


O Disable... ccc cecececsceeseessssseeeeeeseerees default 
1 Enable 

2 PCI REQ High / Low Priority Exchange 
O Disable... cc cccccescsscessesssssssesseseeees default 
1 Enable 

1 PCI REQ USB Priority 
C0 Fa 0) am ee default 
1 High 

0 PCI REQ IDE Priority 
OP SLOW schdlilsiidleeccidh cian nGeciatiieats default 
1 High 


Default Groupings 

Low Priority: USB -> IDE -> LREQI# -> USBI -> 
ISA/AC97 -> LREQ2# 

High Priority: LAN -> USB -> HREQ1# -> IDE -> USBI -> 
HREQ2# 

Note: Both are rotating arbitration. Only IDE and USB can 
be programmed as high or low priority masters. USB 
occupies two positions in the rotating table to get 
more chances to get a grant. 
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Miscellaneous Control 


Offset 4C - IDE Interrupt Routing ................ccccccessssssseees RW 


7-6 I/O Recovery Time 
00 1 BCLEK Lc cccccsessceeeceseessnseeeees default 
01 2BCLKs 
10 4BCLKs 
11 8 BCLKs 
5-4 Reserved (do not program)..................... default = 0 
3-2 IDE Secondary Channel IRQ Routing 
00 -reserved- 
OT, TROD 55s. scecisesxeicsisacserseeasiassde deatsconeeesei os default 
10 -reserved- 
11 -reserved- 
1-0 IDE Primary Channel IRQ Routing 
OO) TROD oe. secs cessed ccdaesc nek hk ean tscoteeeosee od default 
O01 -reserved- 
10 -reserved- 
11 -reserved- 


Offset 4D — External APIC IRQ Output Control........... RW 


7-6 Reserved ou..iceeecesesseeseecseeeneeeees always reads 0 
5 LAN IRQ to APIC[23:16] with LAN device 


F0/Rx3C[2:0] 
OF * DIS aD lee .azecaecess2s030f3 ei bss cndoenteceeaesepancenesds default 
1 Enable 

4 ACPIIRQ to APIC[23:16] with F6/Rx42[2:0] 
OQ Disable ................ssecscceseesseencccveevessseneeees default 
1 Enable 

3 MC97 IRQ to APIC([23:16] with F6/Rx3C[2:0] 
O Disable ................ssscscessesseeneccvcsvsessreneeees default 
1 Enable 

2 AC97IRQ to APIC[23:16] with F5/Rx3C[2:0] 
O ‘Disablescs cscs ccccistainnnn daiiwnedes default 
1 Enable 

1 USB Port 1 IRQ to APIC[23:16] with 
F2/Rx3C[2:0] 
O°. Disable.2iiiscriickiiekisivccs Mace default 
1 Enable 

0 USB Port 0 IRQ to APIC[23:16] with 
F3/Rx3C[2:0] 
OQ” Disable ise iiseisctsitiie tes dcivecin fl davies default 
1 Enable 
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Offset 4E - Internal RTC Test Mod .............ccccscssssssseees RW 


7-4 Reserved 


3. Extra RTC Port 74/75 Enable 
LO DD (cy 0) (<r default 
1 Enable 
2 RTC Reset Enable (do not program) 
0 Disable... ..cccececccecseeceseceeeecsteeeeeeeees default 
1 Enable 
1 RTC SRAM Access Enable 
O° Disable siiik aiciiueeniahdinwnden default 
1 Enable 
Set if internal RTC is disabled but SRAM access is 
desired via ports 74-75 (bit-3 must also be set). If the 
internal RTC is enabled, setting this bit does nothing 
(internal RTC SRAM may be accessed at either ports 
70/71). 
0 RTC Test Mode Enable (do not program) .default=0 
Offset 4F — PCI Bus and CPU Interface Control........... RW 
7-4 Reserved oieccccccccccccsccessseeessneeees always reads 0 
3. CPU Reset Source 
0 Use CPURST as CPU Reset...........0... default 
1 Use INIT# as CPU Reset 
2 Config Command Reg Rx04 Access (Test Only) 
0 Normal: Bits 0-1=RO, Bit 3=RW......... default 
1 Test Mode: Bits 0-1=RW, Bit-3=RO 
1 IRDY# Wait States 
0 0 Wait States... ccc cccccscecsecsseeereeees default 
1 1 Wait State 
0 Software PCI Reset ......write 1 to generate PCI reset 
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Function Control 


Offset 50 — Function Control 1 (O9h).............scccecssssesesees RW 


7 Function 6 MC97 


1 Disable 
6  =Function 5 AC97 
COR ©) 0¥:1 0) (re default 
1 Disable 
5 Function 3 USB 
CO oo) 0) (<n default 
1 Disable 
4 Function 2 USB 
O° “Binable cd. sericea neces Baeionseateads default 
1 Disable 
3 IDE 
0 Enable 
1 Disablewsisseciis, cilia ean default 
2  Super-IO Configuration (Ports 3F0 / 3F1 offsets 
F0-FF) 
O° Disablesck asiiicisiccchieciechn cence default 
1 Enable 
1 Super-IO 
QO Disable ................sssccccessesseenccceesvsesereneeees default 
1 Enable 
O Internal Audi... ccccsssssssssscssssecscscssccscesececeees RO 
0 Disable 
1. Enable: 23 cccieesiecci tia edicnnee): default 


Offset 51 — Function Control 2.............ssssssssessesesserseeeeee RW. 
7-6 Reserved 
5 LAN Clock Gating 

OQ Disablesicicscscieietcitetis ll aacinnies default 
1 Enable 
4 Internal LAN 
O Disables .svssceiiinancncece lene default 
1 Enable 
3 Internal RTC 
0 Disable 
lL “Bnablé 2 acienidnnnteinndnaiiises default 
2 Internal PS2 Mouse 
O° | Disablesz2:s icici cd acs hastened default 
1 Enable 
1 Internal KBC Configuration (Ports 3F0 / 3F1 
offsets E0-EF) 
Oo “Disable iicrccies 5th iss Seccec consis nates default 
1 Enable 
0 = Internal KBC 
QO Wisablevsi.cce teks cette ee default 
1 Enable 
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Serial IRQ and PC/PCI DMA Control 


Offset 52 — Serial IRQ Control..................ccssssscssssscscesees RW 
7-4 Reserved oe eeeeeeeeeesseeseeenees always reads 0 
3. ISA IRQ Asserted Via Serial IRQ (Pin V9) 
CO DD (yo) (<p e default 
1 Enable 
2 ~~ Serial IRQ Mode 
0 Continuous Mode ..........ccecceeseceeeeeeees default 


1 Quiet Mode 
1-0 Serial IRQ Start-Frame Width 
00 4 PCT CLocks........ ccc cccceeeceseeeeesoseeeees default 
01 6 PCI Clocks 
10 8 PCI Clocks 
11 10 PCI Clocks 
The frame size is fixed at 21 PCI clocks. 


Offset 53 — Reserved (Do Not Program)...............-s+ss00+ RW 
7-0 Reserved (Do Not Program).................... default = 0 
-72- Device 0 Function 0 Registers - PCI to ISA Bridge 
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Plug and Play Control - PCI 


Offset 54 - PCI Interrupt Polarity ................ccccccssssssseseees RW 


7-4 Reserved 


The following bits all default to “Non-invert” triggered 
(0) 

PINTA# Invert (edge) / Non-invert (level)....... (1/0) 
PINTB# Invert (edge) / Non-invert (level)....... (1/0) 
PINTC# Invert (edge) / Non-invert (level)....... (1/0) 
PINTD# Invert (edge) / Non-invert (level)....... (1/0) 


Note: PINTA-D# normally connect to PCI interrupt pins 
INTA-D# (see pin definitions for more information). 


ormN WwW 


Offset 55 — PCI PNP Interrupt Routing 1..................c000 RW 


7-4 PINTA# Routing (see PnP IRQ routing table) 
3-0 Reserved o..eeeccecceeceescesseesteeneeenes always reads 0 


7-4 PINTC# Routing (see PnP IRQ routing table) 
3-0 PINTB# Routing (see PnP IRQ routing table) 


Offset 57 — PCI PNP Interrupt Routing 3...............csecee0 RW 


7-4 PINTD# Routing (see PnP IRQ routing table) 
S“O RESERVED sisscenesdsbeppeiediechessndvtpieseenes always reads 0 
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0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 Reserved 
1001 IRQ9 
1010 IRQ10 
1011 IRQ11 
1100 IRQ12 
1101 Reserved 
1110 IRQ14 
1111 IRQI5 
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Table 9 - PnP IRQ Routing Table 


0000 Disabled... ce ceeeesssessesseessesseeeees default 
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MA 


Miscellaneous Control 


Offset 58 — Miscellaneous Control 0 (40h 


7 Reserved (Do Not Program).................... default = 0 


6 = Internal APIC 
0 Disable 


1) Etablessscccccssccscsssssevevsesvessassndeevssencssevesss default 


5 LPC DRQ Input 
0 Disable (Pin Y8 = GPI15).... ee 
1 Enable (Pin Y8 = LDRQ#) 

4 Address Decode 
OQ  Subtracti Ve ie.sicscccchs decked 
1 Positive 

3. RTC High Bank Access 
O° Disable 2s siciicnnwesieece einend 
1 Enable 

2 RTC Rx32 Write Protect 
O°: Disables cis ietihacneind aired 
1 Enable 

1 RTC Rx0D Write Protect 
O° Disable cd. iiso.5casededs Aststasssd. decks 
1 Enable 

0 RTC Rx32 Map to Century Byte 
QO Disable ................ssecsccessesseercccvcevessseneeees 
1 Enable 
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Offset 59 — Miscellaneous Control 1 (OOh)..............ceceeee RW 


-74- 


7 


mn 


PCS3# as LPC Device 
O Disable... ccc ccececceceseessssseeeseeseeees default 
1 Enable 
PCS2# as LPC Device 
O Disable... ccc ecececssceseessssseesseeseeees default 
1 Enable 
Reserved, - .schac.ideunddanudant always reads 0 
LPC Keyboard 
O)” Disable riciiss aaciiie ss heckiesieeitn desis ntseacs default 
1 Enable 
Port 62h / 66h (MCCS#) to LPC 
0 Port 62h/ 66h accesses to ISA bus 
(MCCS# pin active)... eeeeeeseereeeees default 
1 Port 62h/ 66h accesses to LPC 
Port 62h / 66h (MCCS#) Decoding 
OF Disabléiicc aeicehicaciiiseucecaiinacs default 
1 Enable 
A20M Active 
O° Disable sacises aciisiceici eaekscssee hn desaneeacs default 
1 Enable 
Super-I/O Recovery Time 
O: Disable: ccs cect hee cee ceeeheiake default 
1 Enable 


Device 0 Function 0 Registers - PCI to ISA Bridge 
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Programmable Chip Select Control 


Offset 5D-5C — PCS0# I/O Port Address .............sceceeseees RW 
15-0 PCS0# I/O Port Address Bits 15-0 


Offset SF-5E — PCS1# I/O Port Address...............s0ee00 RW 
15-0 PCS1# I/O Port Address Bits 15-0 


Offset 61-60 — PCS2# I/O Port Address ..............sssesseeeees RW 
15-0 PCS2# I/O Port Address Bits 15-0 


Offset 63-62 — PCS3# I/O Port AddYre$s ..............ssesseeseees RW 
15-0 PCS3# I/O Port Address Bits 15-0 


Offset 65-64 — PCSn# I/O Port Address Mask...............e. RW. 
15-12 PCS3# I/O Port Address Bits 3-0 
11-8 PCS2# I/O Port Address Bits 3-0 
7-4 PCS1#I/O Port Address Bits 3-0 
3-0 PCS0# I/O Port Address Bits 3-0 


Offset 66 — PCSn# Control (OON) ...............cccccsssesesessseseees RW 


7  PCS3# for Internal I/O 
Oo DISADI Cis. csscciccccicvesienciencsiceseddvenccsdessetecenses default 
1 Enable 

6 PCS82# for Internal I/O 
O: “Disable wc ceicecicscseeciecercd tiv oleae: default 
1 Enable 

5 PCS1# for Internal I/O 
O° Disables ccacicciccseecaceceledi tee celeieecc: default 
1 Enable 

4 PCS0# for Internal I/O 
O° Disables .cccicccicsiccctvecercde tie clearence: default 
1 Enable 

3 PCS3# 
QO: WIS 6 ec ccssénds Siicccssserscsandecsieinceasestviecsees default 
1 Enable 

2 PCS2# 
QO WDISADLE ccccscends ccindecsssersccagdeseisincedvstatessses default 
1 Enable 

1 PCSI1# 
QO DISA Secs ccssdeds Sindccss sexs ccandecsieindeasesteiecsees default 
1 Enable 

0 PCS0# 
O Disable 00... cece cccccceesssceceesseeeessseeeeees default 
1 Enable 
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Fast IR Control 


Offset 67 — Fast IR / IOCHRDY / FERR# Config (08h) RW 
T-4 Reserved oe eeeceeeesecsseeneenees always reads 0 
3. IOCHRDY Function 
0 Pin W10=LREQ2#/ GPI13 (see F4 RxE5[2]) 
1 Pin W10=ISA Bus IOCHRDY............. default 
2 CPU FERR# Threshold 
Oc QISN.  wAanchcntientivied sia eaistigne default 
1 1.5V 
1 FIR Single DMA Channel 
O° Disables. se ceciciieinincisk ike default 
1 Enable 
0 FIR 
O° Disable ssccss case. seesesss aha iesieee sd sckesseceess default 
1 Enable 


Offset 6B-6A — Fast IR 1/O Base (OOO1h)..............0000 RW 


15-7 FIR W/O Base ou... ccc ccecceceeeneeeceees default = 0 
6-0 Reserved 


-75- Device 0 Function 0 Registers - PCI to ISA Bridge 


Technologies, Inc. 
we connect 


MA 


ISA Decoding Control 


Offset 6C — ISA Positive Decoding Control 1 
7 


On-Board I/O Port Positive Decoding 
0 Disable 
1 Enable 
Microsoft-Sound System 
Decoding 
0 Disable 
1 Enable 
Microsoft-Sound System I/O Decode Range 
00 0530h-0537h 
01 0604h-060Bh 
10 OE80-0E87h 
11 OF40h-0F47h 
APIC Positive Decoding 
0 Disable 
1 Enable 
BIOS ROM Positive Decoding 
0 Disable 
1 Enable 
PCS1# Positive Decoding 
0 Disable 
1 Enable 
PCS0# Positive Decoding 
0 Disable 
1 Enable 


default 


V/O Port Positive 


default 


default 


default 


default 


default 


default 


Offset 6D — ISA Positive Decoding Control 2 


7 FDC Positive Decoding 
0 Disable 
1 Enable 
LPT Positive Decoding 
0 Disable 
1 Enable 
LPT Decode Range 
00 3BCh-3BFh, 7BCh-7BEh 
01 378h-37Fh, 778h-77Ah 
10 278h-27Fh, 678h-67Ah 
11 -reserved- 
Game Port Positive Decoding 
0 Disable 
1 Enable 
MIDI Positive Decoding 
0 Disable 
1 Enable 
MIDI Decode Range 
00 300h-303h 
01 310h-313h 
320h-323h 
330h-333h 


default 


5-4 
default 


default 


default 


1-0 
default 
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Offset 6E — ISA Positive Decoding Control 3 
7 COM Port B Positive Decoding 
0 Disable 
1 Enable 
COM-Port B Decode Range 
000 3F8h-3FFh 
001 2F8h-2FFh 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh 
110 338h-33Fh 
111 3E8h-3EFh (COM3) 
COM Port A Positive Decoding 
0 Disable 
1 Enable 
COM-Port A Decode Range 
000 3F8h-3FFh 
001 2F8h-2FFh 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh 
110 338h-33Fh 
111 3E8h-3EFh 


6-4 


(COM4) 


default 


2-0 
default 


(COM4) 


(COM3) 


Offset 6F — ISA Positive Decoding Control 4 


7-5 Reserved 
4 


FIR Positive Decoding 
0 Disable 
1 Enable 
FDC Decoding Range 
QQ)  PHUIMALY <i teceadgceds eccstceisceds ctinieas soeveesssocdies 
1 Secondary 
Sound Blaster Positive Decoding 
0 Disable 
1 Enable 
1-0 Sound Blaster Decode Range 
220h-22Fh, 230h-233h 
240h-24Fh, 250h-253h 
260h-26Fh, 270h-273h 
280h-28Fh, 290h-293h 


3 


2 
default 


default 
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MA 


Subsystem ID 


Offset 73-70 - Subsystem ID 


31-0 Subsystem ID / Vendor ID ................ 
Contents may be read at offset 2C. 


Test 


Offset 79-78 — PNP IRQ/DRQ Test (Do Not Program).. RW 
15 PNP Test Mode (Do Not Program) 
(OR DD yo) (<r default 
1 Enable 
14 Reserved 
5-0 Test Bits 13-0 for PNP Input 


Offset 7A — IDE/USB Test (Do Not Program) (00h 
7  UDMA66 Test Mode (Do Not Program) 

0 Disable 
1 Enable 

USB Port Test Mode (Do Not Program) 
0 Disable 
1 Enable 

USB Port Test Select 

USB Port Test Output Source 

MIDI Test Mode (Do Not Program) 
0 Disable 
1 Enable 

Reserved 


1-0 


Offset 7B — PLL Test 
7-5 Reserved 

4 PLL PU (Do Not Program) 

0 Disable 

1 Enable 

PLL Test Mode (Do Not Program) 

0 Disable 

1 Enable 

2-0 PLL Test Mode Select 


3 
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I/O Pad Control 


Offset 7C — I/O Pad Control (00h 


Reserved 
IDE Pad Drive Select 

PLL PCLK Input Delay Select 
PLL CLK66 Feedback Delay Select 


Device 0 Function 0 Registers - PCI to ISA Bridge 


WY Technologies, Inc. 
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Device 0 Function 1 Registers - Enhanced IDE Controller 
This Enhanced IDE controller interface is fully compatible 
with the SFF 80381 v.1.0 specification. There are two sets of 
software accessible registers -- PCI configuration registers and 
Bus Master IDE I/O registers. The PCI configuration registers 
are located in the function 1 PCI configuration space of the 
VT8231. The Bus Master IDE I/O registers are defined in the 
SFF8038i v1.0 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h=VIA)..............ssesssesseseeees RO 


Offset 3-2 - Device ID (0571h=IDE Controller)............... RO 


Offset 5-4 — Command (O080N) ..............ccccesssesesessseseseveees RW 


15-10 Reserved ou. eeeeeeeeneeeees always reads 0 
9 Fast Back to Back Cycles ....... default = 0 (disabled) 
8 SERR# Enable............000000.0.. default = 0 (disabled) 
7 Address Stepping .................... default = 1 (enabled) 
A value of 1 provides additional address decode time 

to IDE devices. 


6 Parity Error Response............ default = 0 (disabled) 
5 VGA Palette Snoop..................... fixed at 0 (disabled) 
4 Memory Write & Invalidate.....fixed at 0 (disabled) 
3 Special Cycles.........0..... eee fixed at 0 (disabled) 
2 ~~ Bus Master ......... cece default = 0 (disabled) 


S/G operation can be issued only when the “Bus 
Master” bit is enabled. 
1 Memory Space ...............00 default = 0 (disabled) 
O WOSpace oes default = 0 (disabled) 
When the “I/O Space” bit is disabled, the device will 
not respond to any I/O addresses for both compatible 
and native mode. 


Offset 7-6 — Status (O290N) .............ccssccerssrserssrssersrssessereees RO 


15 Detected Parity Error..........00... cee fixed at 0 
14 Signalled System Error ................. eee fixed at 0 
13. Received Master Abort........0... 0. ee fixed at 0 
12 Received Target Abort ....0..00. ee fixed at 0 
11 Signalled Target Abort... fixed at 0 
10-9 DEVSEL# Timing................ default = 01 (medium) 
8 Data Parity Detected......0...0. eee fixed at 0 
7 ~~ Fast Back to Back ..00...... eee eeeeeeeeeeeenees fixed at 1 


6-5 Reserved 
4 Reserved 
3-0 Reserved 


se iicnessbteie cee tee always reads 0 
sip etsada ives sdetiptisvenevesepietsesss always reads 1 
a bdsa Cuaderadasasedsedesssncasesdleads always reads 0 


Offset 8 - Revision ID (06) ............sscssssssssssssessssssseseseseneenes RO 


7-0 Revision Code for IDE Controller Logic Block 
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7 Master IDE Capability .......... fixed at 1 (Supported) 


6-4 Reserved oi eeeeeeeeseenseenees always reads 0 
3 Programmable Indicator - Secondary...... fixed at | 
Supports both modes (may be set to either mode by 
writing bit-2) 
2 Secondary Channel Mode 


0 Compatibility Mode 0... ee eeeeeeneees default 
1 Native Mode 
1 Programmable Indicator - Primary ......... fixed at 1 


Supports both modes (may be set to either mode by 
writing bit-0) 
0 Primary Channel Mode 
0 Compatibility Mode 00.0... eee default 
1 Native Mode 


Compatibility Mode (fixed IRQs and I/O addresses): 


In this mode, fixed IRQs are used and IDE controller registers 
are hard wired to fixed I/O addresses as defined below. 


Command Block Control Block 
Channel Registers Registers IRQ 
Pri 1FO-1F7 3F6 14 
Sec 170-177 376 15 


Native PCI Mode (registers are programmable in I/O space) 


In this mode, IRQs for the primary and secondary IDE 
channels are programmable via configuration register Rx3C 
and the registers of the IDE channels are relocatable in I/O 
space (using base addresses provided in the IDE Controller 
PCI configuration space). Specific base address registers are 
used to map the different register blocks as defined below: 


Command Block Control Block 
Channel Registers Registers 
Pri BA @offset 10h BA @offset 14h 


Sec BA @offset 18h BA @offset 1Ch 


Command register blocks are 8 bytes of I/O space 
Control registers are 4 bytes of I/O space (only byte 2 is used) 


Offset A - Sub Class Code (01h=IDE Controller)........... RO 


Offset B - Base Class Code (01h=Mass Storage Ctrlr)... RO 
Offset C — Cache Line Size (OOh).................cccccccccscersceceees RO 


Offset D - Latency Timer (Default=0).................cccccccsovee RW 


Offset E - Header T 


© (OON)..........0ereerscrressserrveesserssesvees RO 


Offset F - BIST (OOh)...............ccsscsssssssssosssvsssseesseesseesoers RO 
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Offset 13-10 - Pri Data /Command Base Address......... RW 
Specifies an 8 byte I/O address space. 


31-16 Reserved o...ceccccecesceeteeeteeteeetees always read 0 
15-3 Port AdreSS.................cccccceceeeeceees default=01FOh 
2-0 Fixed at 001b if native mode enabled.............. fixed 
2-0 Fixed at 000b if compatibility mode enabled.. fixed 


Offset 17-14 - Pri Control / Status Base Address ........... RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 3F6h for the default base address of 3F4h). 


31-16 Reserved o...ecccceecesceseeeeteetees always read 0 
15-2 Port Adress...............0.cccccccceeeeeeees default=03F4h 
1-0 Fixed at 01b if native mode enabled................ fixed 
1-0 Fixed at 00b if compatibility mode enabled.... fixed 
Offset 1B-18 - Sec Data /Command Base Address......... RW 
Specifies an 8 byte I/O address space. 
31-16 Reserved oo.ceecccecesseeteereetentees always read 0 
15-3 Port AdreSS ...............cceccccceeseceenees default=0170h 
2-0 Fixed at 001b if native mode enabled.............. fixed 


2-0 Fixed at 000b if compatibility mode enabled.. fixed 


Offset 1F-1C - Sec Control / Status Base Addresg.......... RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 376h for the default base address of 374h). 


31-16 Reserved oo.cecccceceseeteeeteetentees always read 0 
15-2 Port Adress ...............ccccccceeee eee default=0374h 
1-0 Fixed at 01b if native mode enabled................ fixed 


1-0 Fixed at 00b if compatibility mode enabled.... fixed 


Offset 23-20 - Bus Master Control Regs Base Address.. RW. 
Specifies a 16 byte I/O address space compliant with the SFF- 
80381 rev 1.0 specification. 


31-16 Reserved oo..iecccccceseereeeeeteetees always read 0 
15-4 Port Address ...0..........0ccccceceececeeees default=CCOh 
3-0 Fixed at 0001b if native mode enabled ............ fixed 


3-0 Fixed at 0000b if compatibility mode enabled fixed 
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Offset 34 - Capability Pointer (COh) .............ccccsesssessseseees RO 


Offset 3C - Interrupt Lime (OEN)...............ccccccccccscscsssssees RO 


U4 Reserved) © .icccssctvnstsdtevicestiechestisees always read 0 
3-0 IDE Interrupt Routing (native mode only) 


0000 Disable 

0001 IRQI 

0010 IRQ2 

1101 IRQ13 

VT TO IROVA voscss eessesssesiace cdbatiee recess cisee sectors default 
1111 IRQ15 


Offset 3D - Interrupt Pin (O1h).................ccccccccscscscecececeees RO 


7-0 Interrupt Routing Mode.............. always reads 01h 


Offset 3E - Min Gnt (OOh).............ssccccssssesssssssvsssvsesseeseers RO 


Offset 3F - Max Latency (OOh).............ccccccccscccscssscessceseees RO 
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IDE-Controller-Specific Confiiguration Registers 


Offset 40 - Chip Enable (O8h)...............secssssssssssssesseees RW 


74 ReServed) | ssicciitisdussitecsssisene ness always reads 0 
3-2 Reserved (Do Not Program)......R/W, default = 10b 
1. Primary Channel Enable........ default = 0 (disabled) 
0 Secondary Channel Enable.... default = 0 (disabled) 


Offset 41 - IDE Configuration 1 (O6h)................ccscssseesee RW 


7 Primary IDE Read Prefetch Buffer 
LOR DD [cy-) 0) (cee default 
1 Enable 
6 Primary IDE Post Write Buffer 
CO DD Icy.) 0) (eee default 
1 Enable 
5 Secondary IDE Read Prefetch Buffer 
LO DD [Sy] 0) (eee default 
1 Enable 
4 Secondary IDE Post Write Buffer 
CO DD [cy-) 0) (eee default 
1 Enable 
3. SERR# Response 
LO DD yo) (<n default 
1 Enable 
2 Reserved (Do Not Change)..............0.00. default=1 
1 Reserved (Do Not Change)..............0.00.. default=1 
0 PERR# Response 
LO DD Icy 0) (<n default 
1 Enable 


Offset 42 - IDE Configuration 2 (COh) .............ccccscssseesees RW 


7 Primary PIO Operating Mode Select 
0 Compatibility Mode (Fixed Addressing) 
1 Native Mode (Flexible Addressing)....... default 
6 Secondary PIO Operating Mode Select 
0 Compatibility Mode (Fixed Addressing) 
1 Native Mode (Flexible Addressing)....... default 
5-0 Reserved (Do Not Program).................... default = 0 
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Offset 43 - FIFO Configuration (OAh)...............cccccccceeee RW 
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TA Reserved icccssspccessienstsiasesatisiesceeesis always reads 0 
3-2 Threshold for Primary Channel 


00 1/4 

01 1/2 

VO S/4S . wteeedaths dicen Ancieeeesee: default 
11 1 


1-0 Threshold for Secondary Channel 


00 1/4 


Device 0 Function | Registers - Enhanced IDE Controller 
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Offset 44 - Miscellaneous Control 1 (68h).............cseeeeeee RW 


JT Reserved oui. .eeeceeeeecssecsseeseeeseeenes always reads 0 
6 Master Read Cycle IRDY# Wait States 

0 0 wait states 

1 1 wait state... ktinkoc default 
5 Master Write Cycle IRDY# Wait States 

0 0 wait states 


1 Await State: tic..:43 tied default 
4 PIO Read Prefetch Byte Counter 

O Disables cacicccictessice ce aeaee:: default 

1 Enable 


3 Bus Master IDE Status Register Read Retry 
Retry bus master IDE status register read when 
master write operation for DMA read is not complete 


0 Disabled 
1 Emabled o... cece cccecceeceeseeeneeeeeeeeeeeseeeeens default 
2 Packet Command Prefetching 
LO DD [Sy] 0) (ce default 
1 Enable 
LT Reserved on..eeeeceeceeccceseesteesteeneeenes always reads 0 


0 UltraDMA Host Must Wait for First Strobe 
Before Termination 
O Enabled woe. eeeeccceessesssesseessesseeeees default 
1 Disabled 
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Offset 45 - Miscellaneous Control 2 (OOh) .................000 RW 


JT Reserved oie ceecescesecsseeseeesereneeees always reads 0 
6 Interrupt Steering Swap 
0 Don’t swap channel interrupts............... default 


1 Swap interrupts between the two channels 
5-4 Reserved on. eeeeeeeeeseesseenees always reads 0 
3. Memory Read Multiple Command 


O Disable... iccccccecstsenin nse default 
1 Enable 

2 Memory Write and Invalidate Command 
: - TDISA DIE: is iusz-tepscevsasaceceyseus dapevectesuaupessanens default 
1 Enable 


1-0 Reserved 


Offset 46 - Miscellaneous Control 3 (COh) .................000 RW 


7 Primary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for read DMA when interrupt 
asserts primary channel................ default=1 (enabled) 
6 Secondary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for Read DMA when interrupt 
asserts secondary channel............ Default=1 (enabled) 
5-0) Reserved oi. eeeeeceeeeseesseenees always reads 0 
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Offset 4B-48 - Drive Timing Control..............ccccsssssssssees RW 


The following fields define the Active Pulse Width and 
Recovery Time for the IDE DIOR# and DIOW# signals: 


31-28 Primary Drive 0 Active Pulse Width...... def=1010b 


27-24 Primary Drive 0 Recovery Time............. def=1000b 
23-20 Primary Drive 1 Active Pulse Width...... def=1010b 
19-16 Primary Drive 1 Recovery Time............. def=1000b 


15-12 Secondary Drive 0 Active Pulse Width .. def=1010b 
11-8 Secondary Drive 0 Recovery Time......... def=1000b 
7-4 Secondary Drive 1 Active Pulse Width .. def=1010b 
3-0 Secondary Drive 1 Recovery Time......... def=1000b 


The actual value for each field is the encoded value in the field 
plus one and indicates the number of PCI clocks. 


7-6 Primary Drive 0 Address Setup Time 
5-4 Primary Drive 1 Address Setup Time 
3-2 Secondary Drive 0 Address Setup Time 
1-0 Secondary Drive 1 Address Setup Time 


For each field above: 


ecsise cael citentetiacehint aecatnaseereaneeses default 
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31 “Pri Drive 0 UltraDMA-Mode Enable Method 
0 Enable by using “Set Feature” command.... def 
1 Enable by setting bit-30 of this register 
30 ~~ Pri Drive 0 UltraDMA-Mode Enable 
QO Disable: nccicccvtieseceeieeci de default 
1 Enable UltraDMA-Mode Operation 
29 Pri Drive 0 Transfer Mode 
0 DMA or PIO Mode ........cceeeeeeseesteereeees default 
1 UltraDMA Mode 
28 Pri Drive 0 Cable Type Reporting 
CO. 0S 0) 1s default 
1 80-pin 
27 Reserved oo.ceececccccecsseesseeseeeeeeeeeeeees always reads 0 
26-24 Pri Drive 0 Cycle Time (T = 10 nsec) 
000 2T 
001 3T 
010 4T 
O11 ST 
100 6T 
101 7T 
110 8T 
VV Oe cphesctanseeaeete tices tetetenteese: hese: dances default 


23 —~Pri Drive 1 UltraDMA-Mode Enable Method 
22 ~=~Pri Drive 1 UltraDMA-Mode Enable 
21 ~=~Pri Drive 1 Transfer Mode 
20 ‘Pri Drive 1 Cable Type Reporting 
AOS pitts cose. Ses. cccaccsacsaseeds eactescesteveazs socked default 
1 80-pin 
19 Reserved 
18-16 Pri Drive 1 Cycle Time 


15 Sec Drive 0 UltraDMA-Mode Enable Method 
14 Sec Drive 0 UltraDMA-Mode Enable 
13. Sec Drive 0 Transfer Mode 
12 Sec Drive 0 Cable Type Reporting 
CO. 0S 0) 1s ee default 
1 80-pin 
11 Reserved 
10-8 Sec Drive 0 Cycle Time 


7 Sec Drive 1 UltraDMA-Mode Enable Method 
6 ~=Sec Drive 1 UltraDMA-Mode Enable 
5 Sec Drive 1 Transfer Mode 
4 Sec Drive 1 Cable Type Reporting 
Qo AOSD I svesiccssecss cancvcsceazecds ceiacesesceveesssocdecs default 
1 80-pin 
3. Reserved 
2-0 Sec Drive 1 Cycle Time 


Each byte defines UltraDMA operation for the indicated drive. 
The bit definitions are the same within each byte. 
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Offset 54 — UltraDMA FIFO Contr l...............ssscsesseeee RW 
7-5 Reserved o..eeceeceeeesesseeseeeseeneeeees always reads 0 
4 One Frame For Each PCI Request For IDE PCI 


Master Cycles 
Qi Disabled) sictccchiecniehinihdeckinis default 
1 Enabled 
3 Reserved oi cceeeeeseeseeeeeeeeeeeeees always reads 0 
2 Change Drive to Clear All FIFO & Internal States 
0 Disabled 
1. Pnabledieccteeeieeneeis otneats default 
LT Reserved oi..eeececceecceeseeteesteeneeenes always reads 0 


0 Complete DMA Cycle with Transfer Size Less 
Than FIFO Size 


O Enabled oo... cece cccccccesceceesseceesseeeeeens default 
1 Disabled 
Offset 61-60 - Primary Sector Size.............cccccccscssssssseseees RW 


15-12 Reserved 
11-0 Number of Bytes Per Sector... def=200h (512 bytes) 


Sh vot cops bisatcceaesteuseasauetsstees: always reads 0 


Sector SiZe.........cccccccccccsccsrsreees RW 


15-12 Reserved ou. eeeeeeeeteeeees always reads 0 
11-0 Number of Bytes Per Sector... def=200h (512 bytes) 


Offset 69-68 - Seconda 
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IDE Stattug............ccccccccscscscscscrceceees RW 


Interrupt Status 

Prefetch Buffer Status 

Post Write Buffer Status 
DMA Read Prefetch Status 
DMA Write Prefetch Status 
S/G Operation Complete 
Reserved 


7-1 
0 


Reserved ( acshichesscaciccsesnencaics always reads 0 
Flush FIFO Before Generating IDE Interrupt 
O° “Disablesitsecgii.eiceie heels default 
1 Enable 


Interrupt Status 

Prefetch Buffer Status 

Post Write Buffer Status 
DMA Read Prefetch Status 
DMA Write Prefetch Status 
S/G Operation Complete 
Reserved 


7-1 
0 
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ReServed  secss.issessseeisatiecesstivenicecs always reads 0 
Flush FIFO Before Generating IDE Interrupt 
©. Disable: icisc wince veinsnineae etwas: default 
1 Enable 


Device 0 Function | Registers - Enhanced IDE Controller 


MOA. cco VT8231 South Bridge 


IDE I/O Registers 


These registers are compliant with the SFF 8038I v1.0 
standard. Refer to the SFF 8038I v1.0 specification for further 
details. 


I/O Offset 0 - Primary Channel Command 


V/O Offset 2 - Primary Channel Status 


V/O Offset 4-7 - Primary Channel PRD Table Address 


31-2 Reserved ooi..ececcccceseeseseeeteeetees always reads 0 
1-0 Power State 
QO, OMe. sscschessdedancessdgesacaesnicisacesetndessdaaeeseccs default 
01 Off V/O Offset 8 - Secondary Channel Command 


lx -reserved- 
V/O Offset A - Secondary Channel Status 


I/O Offset C-F - Secondary Channel PRD Table Address 
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Device 0 Function 2 Registers - USB Controller Ports 0-1 


This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the function 2 PCI configuration space of the 
VT8231. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 0-1 (see function 3 for ports 2-3). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID .........ssscscssssssssssssesesessesseseerseteseeeeee RO) 
15-0 Vendor ID ..........0..... (1106h = VIA Technologies) 
Offset 3-2 - Device ID..........-..-s:sssssssseseseseeseseeeeseeeeseeeteteees RO 
15-0 Device ID _....... (3038h = VT8231 USB Controller) 
Offset 5-4 - COMMANA.,.......-.sscscsesssssssesseseeeseteseeseseeeeeteteeeee RW. 
15-8 Reserved oie ceeeeeeeeeeeeeeeeees always reads 0 
7 Address Stepping ..........0..0.0.. default=0 (disabled) 
6 Reserved (parity error response)..............+ fixed at 0 
5 Reserved (VGA palette snoop) ............ee fixed at 0 
4 Memory Write and Invalidate. default=0 (disabled) 
3 _ Reserved (special cycle monitoring)............ fixed at 0 
2 ~~ Bus Master’ ........... cece default=0 (disabled) 
1 Memory Space..............cce default=0 (disabled) 
O WOSpace occ default=0 (disabled) 
Offset 7-6 - Status. .........-.scscscscscsrsescseseseesesssrsssesecesesseees RWC 
15 Reserved (detected parity error).......... always reads 0 
14 = Signalled System Error ........0.0. eee default=0 
13. Received Master Abort.........0..0.: cece default=0 
12 Received Target Abort ...........0.....cee default=0 
11 Signalled Target Abort... default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... eee eeeeeercsteereeeees default (fixed) 
10 Slow 


11 Reserved 
8-0 Reserved oun. eeeeseessecseeeneeeees always reads 0 
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Offset 8 - Revision ID (nnh).............cscecssssssesssesssesssessseseees RO 


7-0 Silicon Revision Code (0 indicates first silicon) 
06h Corresponds to Chip Revision D 


Offset 9 - Programming Interface (OOh) ..............cccececeees RO 


31-16 Reserved oo..ccccccccesseseeteereeeees always reads 0 

15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 

4-0 00001b 


Offset 3C - Interrupt Lime (OOh)................cccccccscscscrsrseeees RW 


7-4 Reserved on. eeeeeeeseeeseeseeees always reads 0 
3-0 USB Interrupt Routing... default = 16h 

0000 Disabled... ceceeceeseecseeseeeseeeeceeeeeeeees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQS 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ1O 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (O4h)...............-sccssressrvserseesvers RO 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1.......sssseecsseersseeeseeceee RW 
7 PCI Memory Command Option 
0 Support Memory-Read-Line, Memory-Read- 
Multiple, & Memory-Write-&-Invalidate....def 
1 Only support Mem Read, Mem Write Cmds 
6 Babble Option 
0 Automatically disable babbled port when EOF 
babble OCCUIS 0.0... ee eeeeeeeeereneeeeeeeeeeteees default 
1 Don’t disable babbled port 
5 PCI Parity Check Option 
0 Disable PERR# generation..............008 default 
1 Enable parity check and PERR# generation 
4 Frame Interval Select 
O Tims frame... eee ereeeeeneeeeees default 
1 0.1 ms frame 
3. USB Data Length Option 
0 Support TD length up to 1280... default 
1 Support TD length up to 1023 
2 USB Power Management 
0 Disable USB power management .......... default 
1 Enable USB power management 
1 DMA Option 
0 8 DW burst access with better FIFO latencydef 
1 16 DW burst access (original performance) 
0 PCI Wait States 
O ZetO Walts. cits esi eee default 
1 One wait 
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Offset 41 - Miscellaneous Control 2 ..............ccccccccccscseees RW 


-86- 


6-5 


7 USB 1.1 Improvement for EOP 


0 USB Specification 1.1 Compliant ......... default 
If a bit stuffing error occurs before EOP, the 
receiver will accept the packet 

1 USB Specification 1.0 Compliant 
If a bit stuffing error occurs before EOP, the 
receiver will ignore the packet 


Reserved (Do Not Program).................... default = 0 
4 Hold PCI Request for Successive Accesses 
0 Disable 
1 Brnable.ieickesnesinn dieaininndininiiee default 


Setting this bit to “enable” causes the system to treat 
the USB request as higher priority 


Frame Counter Test Mode 
O° Disable sicieiis sishstisee natiiei dn deeaneeess default 
1 Enable 


2 Trap Option 


0 Set trap 60/64 status bits only when trap 60/64 
enable bits are Set. ........ceeeseseeeeteereeees default 

1 Set trap 60/64 status bits without checking 
enable bits 

A20gate Pass Through Option 

0 Pass through A2Z0GATE command sequence 
defined in UHCI ....... cee eeeceseeresteeeeeees default 

1 Don’t pass through Write I/O port 64 (ff) 


0 USBIRQ Test Mode 


O Normal Operation... eee eeeeeeeereeeeees default 
1 Generate USB IRQ 
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Offset 42 - FIFO Control ...............ssccccsssessccssersececesseseeeees RW 
7-4 Reserved ou. eeeeeeeseesseeseeeseeeees always reads 0 
3-2 Reserved (Do Not Program).................... default = 0 
1-0 Release Continuous REQ After “N” PCICLKs 

00 Do Not Release ..........ceeecssceeseeesseeeeeees default 


01 N=32 PCICLKs 
10 N=64 PCICLKs 
11 N=96 PCICLKs 


Offset 48 - CRC Contr ............ccccccscssssssscscscscscscscscscscscees RW 


7-2 Reserved 
1 Lengthen PRESOF Time 


(On DD Ey: 10) (<r default 
1 Enable 

0 Issue Zero Bad CRC Code on FIFO Under-run 
0 Issue Non-Zero CRC... ccccccceeeeeeees default 


1 Issue All Zero CRC 


Offset 60 - Serial Bus Release Number.................ssssseeseees RO 
7-0 Release Number ...............0...0:008 always reads 10h 


7-0 PM Capability Status «0.000000. default = 00h 
Supports 00h (Off) and 11h (On) only 
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USB I/O Registers 


These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

I/O Offset 5-4 - USB Interrupt Enable 
I/O Offset 7-6 - Frame Number 

I/O Offset B-8 - Frame List Base Address 
I/O Offset 0C - Start Of Frame Modify 
I/O Offset 11-10 - Port 0 Status / Control 


I/O Offset 13-12 - Port 1 Status / Control 
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Device 0 Function 3 Registers - USB Controller Ports 2-3 


This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the function 3 PCI configuration space of the 
VT8231. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 2-3 (see function 2 for ports 0-1). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ................scsscsssssscsrscsnsesscssecssesseees RO 
15-0 Vendor ID ow. 
Offset 3-2 - Device ID............ssressrvsresssesssessessssssessesseees 
15-0 Device ID _....... 
Offset 5-4 - CoMMANA.................esccssccscssceescesceececcesseesessees RW 
15-8 Reserved o....eececceccccccssceceesteeeeeeees always reads 0 
7 Address Stepping ..........0..0.0.. default=0 (disabled) 
6 Reserved (parity error response)..............+ fixed at 0 
5 Reserved (VGA palette snoop) ............ee fixed at 0 
4 Memory Write and Invalidate. default=0 (disabled) 
3 _ Reserved (special cycle monitoring)............ fixed at 0 
2 ~~ Bus Master’ ........... cece default=0 (disabled) 
1 Memory Space..............cce default=0 (disabled) 
O WOSpace occ default=0 (disabled) 
Offset 7-6 - Status...........cscssrssrscssecssssscsssssssssssesssesees RWC 
15 Reserved (detected parity error).......... always reads 0 
14 = Signalled System Error ........0.0. eee default=0 
13. Received Master Abort.........0..0.: cece default=0 
12 Received Target Abort ...........0.....cee default=0 
11 Signalled Target Abort... default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... eee eeeeeercsteereeeees default (fixed) 
10 Slow 
11 Reserved 
8-0 Reserved oun. eeeeseessecseeeneeeees always reads 0 
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Offset 8 - Revision ID (nnh 


7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (00h 


31-16 
15-5 


RESErVed. esas. cssecdeereeeicesieceiveiascis always reads 0 
USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 


4-0 00001b 


Offset 3C - Interrupt Line (00h 


TA Reserved. iscisscsckcesteeizessstesdesctentsscses always reads 0 
3-0 USB Interrupt Routing... default = 16h 

0000 Disabled... ceceeceesseeceereeesseeeceeeeeseees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQS 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ1O 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (04h 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1.......sssseecsseersseeeseeceee RW 
7 PCI Memory Command Option 
0 Support Memory-Read-Line, Memory-Read- 
Multiple, & Memory-Write-&-Invalidate....def 
1 Only support Mem Read, Mem Write Cmds 
6 Babble Option 
0 Automatically disable babbled port when EOF 
babble OCCUIS 0.0... ee eeeeeeeeereneeeeeeeeeeteees default 
1 Don’t disable babbled port 
5 PCI Parity Check Option 
0 Disable PERR# generation..............008 default 
1 Enable parity check and PERR# generation 
4 Frame Interval Select 
O Tims frame... eee ereeeeeneeeeees default 
1 0.1 ms frame 
3. USB Data Length Option 
0 Support TD length up to 1280... default 
1 Support TD length up to 1023 
2 USB Power Management 
0 Disable USB power management .......... default 
1 Enable USB power management 
1 DMA Option 
0 8 DW burst access with better FIFO latencydef 
1 16 DW burst access (original performance) 
0 PCI Wait States 
O ZetO Walts. cits esi eee default 
1 One wait 
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Offset 41 - Miscellaneous Control 2 ..............ccccccccccscseees RW 
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7 USB 1.1 Improvement for EOP 


0 USB Specification 1.1 Compliant ......... default 
If a bit stuffing error occurs before EOP, the 
receiver will accept the packet 

1 USB Specification 1.0 Compliant 
If a bit stuffing error occurs before EOP, the 
receiver will ignore the packet 


Reserved (Do Not Program).................... default = 0 
4 Hold PCI Request for Successive Accesses 
0 Disable 
1 Brnable.ieickesnesinn dieaininndininiiee default 


Setting this bit to “enable” causes the system to treat 
the USB request as higher priority 


Frame Counter Test Mode 
O° Disable sicieiis sishstisee natiiei dn deeaneeess default 
1 Enable 


2 Trap Option 


0 Set trap 60/64 status bits only when trap 60/64 
enable bits are Set. ........ceeeseseeeeteereeees default 

1 Set trap 60/64 status bits without checking 
enable bits 

A20gate Pass Through Option 

0 Pass through A2Z0GATE command sequence 
defined in UHCI ....... cee eeeceseeresteeeeeees default 

1 Don’t pass through Write I/O port 64 (ff) 


0 USBIRQ Test Mode 


O Normal Operation... eee eeeeeeeereeeeees default 
1 Generate USB IRQ 
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Offset 42 - FIFO Control ...............ssccccsssessccssersececesseseeeees RW 
7-4 Reserved ou. eeeeeeeseesseeseeeseeeees always reads 0 
3-2 Reserved (Do Not Program).................... default = 0 
1-0 Release Continuous REQ After “N” PCICLKs 

00 Do Not Release ..........ceeecssceeseeesseeeeeees default 


01 N=32 PCICLKs 
10 N=64 PCICLKs 
11 N=96 PCICLKs 


Offset 48 - CRC Contr ............ccccccscssssssscscscscscscscscscscscees RW 


7-2 Reserved 
1 Lengthen PRESOF Time 


(On DD Ey: 10) (<r default 
1 Enable 

0 Issue Zero Bad CRC Code on FIFO Under-run 
0 Issue Non-Zero CRC... ccccccceeeeeeees default 


1 Issue All Zero CRC 


Offset 60 - Serial Bus Release Number.................ssssseeseeee RO 
7-0 Release Number .................00005 always reads 10h 
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USB I/O Registers 


These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

I/O Offset 5-4 - USB Interrupt Enable 
I/O Offset 7-6 - Frame Number 

I/O Offset B-8 - Frame List Base Address 
I/O Offset 0C - Start Of Frame Modify 
I/O Offset 11-10 - Port 2 Status / Control 


I/O Offset 13-12 - Port 3 Status / Control 
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Device 0 Function 4 Regs - Power Management, SMBus 
and HWM 

This section describes the ACPI (Advanced Configuration and 
Power Interface) Power Management system of the VT8231 
which includes a System Management Bus (SMBus) interface 
controller and Hardware Monitoring (HWM) subsystem. The 
power management system of the VT8231 supports both 
ACPI and legacy power management functions and is 
compatible with the APM v1.2 and ACPI v1.0 specifications. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID .......-.ssscssssssssssssssesrseeeseeseseersetereeeeee RO! 
15-0 Vendor ID ..........0..... (1106h = VIA Technologies) 
Offset 3-2 - Device ID.............-.:ssssssssesesesessesseeeteeeeseeeteeeees RO 
15-0 DeviceID  .... (8235h = ACPI Power Mgmt) 
Offset 5-4 - COMMANA.,.........-scscscsesssssesseseseseseeeeseeeseseteteeeee RW. 
15-8 Reserved oie eeeeeeeeeeeeeeees always reads 0 
7 Address Stepping .............. cee eeeeeeeeeeereeees fixed at 0 
6 Reserved (parity error response)..............0+ fixed at 0 
5 Reserved (VGA palette snoop) ............::00 fixed at 0 
4 Memory Write and Invalidate................... fixed at 0 
3 _ Reserved (special cycle monitoring)............ fixed at 0 
2 Bus: Master sccccncndscine cceiniiasiieies fixed at 0 
1 Memory Space... cceccececseeceeteeeeeeeees fixed at 0 
0 VWOSpace. sscacsicnisscinciinicaaviasn fixed at 0 
Offset 7-6 - Status. ...........scscscscsssssssssssesesseseseseeseseseseseees RWC 
15 Detected Parity Error...................0.. always reads 0 
14  Signalled System Error ..................... always reads 0 
13. Received Master Abort..................... always reads 0 
12 Received Target Abort .................... always reads 0 
11 = Signalled Target Abort..............00.... always reads 0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium .0..... eee eecceeeeeereeeeees default (fixed) 
10 Slow 
11 Reserved 
8 Data Parity Detected............00.00...0. always reads 0 
7 Fast Back to Back Capable ............... always reads | 


6-0 Reserved ou. eeseeseeseeereeenes always reads 0 
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Offset 8 - Revision ID (nnh).............cccecssesssssssesssessseseseceees RO 


7-0 Silicon Revision Code 


Offset 9 - Programming Interface (OOh) .............ccccececeeee RO 


The value returned by this register may be changed by writing 
the desired value to PCI Configuration Function 4 offset 61h. 


Offset A - Sub Class Code (00M) .............ccccccccccscscscececeseees RO 


The value returned by this register may be changed by writing 
the desired value to PCI Configuration Function 4 offset 62h. 


Offset B - Base Class Code (OOh).............cccccccccscecscecececeees RO 


The value returned by this register may be changed by writing 
the desired value to PCI Configuration Function 4 offset 63h. 


Offset OD - Latency Timen................ccccccccccssccssscscscscsccees RW 
7-0) Timer Value..............cccccceeceeeeeeeseeeseseeereeene default = 0 
Offset OE - Header Type (OOh)..............ccccccccscssscscscecsceceees RO 
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Power Management-Specific PCI Configuration Registers 


Offset 40 — General Configuration 0 ..............ccscssssssseseees RW 


7 Thermal Alarm Source Select 
0 From GPI17 (pin P3)........ ee eeeeeeeeeeeees default 
1 From any of the three internal temperature 
sensing circuits (see Rx43 and Rx44 of 
Hardware Monitoring configuration space) 
6 Sleep Button 
Oe DSA ble i ciscicsecissdeoescnehsaietpssssencbasstaesnts sae default 
1 Sleep Button is on GPI18 (pin K3) 
5 Debounce LID and PWRBTN# Inputs for 200us 


QO Disable sca iiss: ccssceeheas sheet haces ees default 
1 Enable 
A Reserved  nicsicccesecndiiciecteasiee always reads 0 
3. Microsoft Sound Monitor in Audio Access 
Oo  Disabletci seis icivicesdoessgesetisds eect beavis cs default 
1 Enable 
2 Game Port Monitor in Audio Access 
O° Disablesis vse. icaviceiieespvsedh eked default 
1 Enable 
1 SoundBlaster Monitor in Audio Access 
O Disable ................esscccceseesssenccceceveevseneeees default 
1 Enable 
0 MIDI Monitor in Audio Access 
QO Disable ...............csscccccessesssencecvseveessreneeees default 
1 Enable 
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Offset 41 - General Configuration 1...............ccccccccccscceees RW 


7 


5-4 


I/O Enable for ACPI I/O Base 
0 Disable access to ACPI I/O block. ......... default 
1 Allow access to Power Management I/O 
Register Block (see offset 4B-48 to set the 
base address for this register block). The 
definitions of the registers in the Power 
Management I/O Register Block are included 
later in this document, following the Power 
Management Subsystem overview. 
ACPI Timer Reset 
0 Normal Timer Operation ..........0...006 default 
1 Reset Timer 
PMU Timer Test Mode (Do Not Program)....def = 0 
ACPI Timer Count Select 
O 24-bit Timer... ee eeeeeeceeeeeceeeeeeneees default 
1 32-bit Timer 
RTC Enable Signal Gated with PSON (SUSC#) in 
Soft-Off Mode 
O- DiSable vise eideenich cass sedtenevisticecsseeeersneaecs default 
1 Enable 
Clock Throttling Clock Select (STPCLK#) 
This bit controls the timer tick base for the throttle 
timer. 
0 30 usec (480 usec cycle time when using a 4- 


Dit HIME) evs ctiescsceiseedascecesssee ss coxcdeceteveesess default 
1 1 msec (16 msec cycle time when using a 4-bit 
timer) 


The timer tick base can be further lowered to 7.5 usec 
(120 usec cycle time when using a 4-bit timer) by 
setting Rx8D[4] = 1. When Rx8Df[4] = 1, the setting 
of this bit is ignored. 

Reserved (Do Not Program).................... default = 0 
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Offset 42 - ACPI Interrupt Select..............cccccssssssseseseseees RW 


7 


3-0 


ATX / AT Power Indicator ...................ccccceeeeeeee RO 
0 ATX 
1 AT 

SUSC# States: cose eee ee eee RO 
Reserved 
SUSC# AC-Power-On Default Value................. RO 
This bit is written at RTC Index OD bit-7. 
SCI Interrupt Assignment 

0000 Disabled ........ ccc eccceceesceseeeseesssseeseenees default 
0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQIO 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 IRQ15 


Offset 43 — Internal Timer Read Test..............cccesssesesessees RO 


7-0 
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Interrupt Channel (0000h) ....... RW 
1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel 
Reserved ooecececcccecsseessesseeeeeeeeeeeees always reads 0 
1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQO as Primary Intrpt Channel 


Interrupt Channel (0000h).... RW 
1/0 = Ena/Disa IRQ15 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ14 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ13 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ12 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ11 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ10 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ9 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ8 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ7 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ6 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ5 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ4 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ3 as Secondary Intr Channel 
Reserved oo.ceececcccecsseeseeeeeseeeeeeeeees always reads 0 
1/0 = Ena/Disa IRQ1 as Secondary Intr Channel 
1/0 = Ena/Disa IRQO as Secondary Intr Channel 
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0 CPU Stop Grant Cycle Select 
Offset 4B-48 — Power Management I/O Base .............00+ RW 0 From Halt and Stop Grant Cycle........... default 
31-16 Reserved oe eseeeereees always reads 0 1 From Stop Grant Cycle 
15-7 Power Management I/O Register Base Address. This bit is combined with I/O space Rx2C[3] for 
Port Address for the base of the 128-byte Power controlling the start of STPCLK# assertion during 
Management I/O Register block, corresponding to system suspend mode (PMIO Rx10[9] should be set 
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 to 0): 
enables access to this register block. The definitions Rx2C[3] Rx4C[0] 
of the registers in the Power Management I/O Function 4 Function 4 
Register Block are included later in this document, I/O Space Cfg Space STPCLK# Assertion 
following the Power-Management-Specific PCI 0 x Immediate 
Configuration register descriptions and the Power 1 0 Wait for CPU Halt 
Management Subsystem overview. / Stop Grant cycle 
6-0 0000001b 1 1 Wait for CPU 
Offset 4C — Host Bus Power Management Control........ RW ep 
7-4 Thermal Duty Cycle Offset 4D — Throttle / Clock Stop Control....................+ RW 


This field determines the duty cycle of STPCLK# 
when the THRM# pin is asserted. The STPCLK# 
duty cycle when THRM# is NOT asserted is 


controlled by PMIO Rx10[3:0]. The duty cycle 
indicates the percentage of performance (the lower 
the percentage, the lower the performance and the 
higher the power savings). If the Throttling Timer 
Width (Function 0 Rx8D[6-5]) is set to 3-bit width, 
bit-O of this field should be set to 0 (and the 


6-5 


Throttle Timer Reset...............0.0ccccceeeeees def = 0 


Throttle Timer 

This field determines the number of bits used for the 
throttle timer, which in conjunction with the throttle 
timer tick determines the cycle time of STPCLK¢#. 
For example, if a 2-bit timer and a 7.5 usec timer tick 
are selected, the STPCLK# cycle time would be 30 
usec (2**2 x 7.5). If a 4-bit timer and a 7.5 usec 
timer tick is selected, the cycle time would be 120 


performance increment will be 12.5%). If the usec (2**4 x 7.5). 

Throttling Timer Width is set to 2-bit width, bits 1-0 OX A-Bit  ooeccecccccseccccscscscscscscseseesetstetseseaes default 
of this field should be set to 0 (and the performance 10 3-Bit 

increment will be 25%). 11 2-Bit 


(see also Rx8C[7-4] and PMIO Rx10[3-0]) 


Throttling Ti Width 
ie ae 4 Fast Clock (7.5us) as Throttle Timer Tick 

OOU0. Geseresds. -<teserved: -cteserved: This bit controls whether the throttle timer tick uses 
0001 6.25% weeberieds  cteserved: 7.5 usec as its time base (120 usec cycle time when 

O10 12.50% 12.50% _-reserved- usine ee PLU!) 
aa 18 a Socal pine a 0 Timer Tick is selected by Rx81[1]........ default 
0100 25.00% 25.00% 25.00% 1 Timer Tick is 7.5 usec (Rx81[1] is ignored) 
0101 31.25% -reserved- _-reserved- 3 ets nipar (Eon) default 
0110 37.50% 37.50% seauieds nan ia itideie, Sieaennesk Kiam efau 

111 43.75% - d-  - d- 
ne : foe panty pin 2 Internal Clock Stop for PCI Idle 
1001 56.25% eeserveds ~areserveds : in laid ads Gate teii ania Caselsinentines default 
1010 62.50% 62.50%  -reserved- mo . 
1011 68.75% -reserved- _-reserved- 1 Internal Clock Stop During C3 
1100 75.00% 75.00% 75.00% Eee baad saga can evacelveesdes cede eaetaceeeciteens default 
1101 = =81.25% -reserved- _-reserved- a : 
1110 87.50% 87.50% aecerveds 0 Internal Clock Stop During Suspend 
1111 93.75% Jose. crevenied: OF “Disable ves.2.ccctecescsichaxceacdiocstdecvics eek default 

1 Enable 
3. THRM Enable 
Qo “Disable vc. eccetsvccseevseeccasecdguesseatgesed cxeveseey default 
1 Enable 
2 Frame Input as Resume Event in C3 
LO DD [Sy-) 0) (eee default 
1 Enable 


1 Reserved 
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Offset 53-50 - GP Timer Control (0000 0000h) .............. RW 


31-30 Conserve Mode Timer Count Value 
OO 1/16 second ......eeeee ec cceeeesescsseeeseeseeeeees default 
01 1/8 second 
10 1 second 


11 1 minute 
29 Conserve Mode Status 
This bit reads 1 when in Conserve Mode 
28 Conserve Mode Enable 
O Disable cess ccccccccctstscec Speevinsscocconceovssettnceoss default 
1 Enable 


27-26 Secondary Event Timer Count Value 
00 2 milliseconds ...... ee eeceeeeeteereeeeees default 
01 64 milliseconds 
10 ‘second 
11 by EOI + 0.25 milliseconds 
25 Secondary Event Occurred Status 
This bit reads | to indicate that a secondary event has 
occurred (to resume the system from suspend) and 
the secondary event timer is counting down. 
24 Secondary Event Timer Enable 
OS, IISA Dl ey sssot. safes, ties tbans eters default 
1 Enable 


23-16 GP1 Timer Count Value (base defined by bits 5-4) 
Write to load count value; Read to get current count 


15-8 GPO Timer Count Value (base defined by bits 1-0) 
Write to load count value; Read to get current count 


7  GP1 Timer Start 
On setting this bit to 1, the GP1 timer loads the value 
defined by bits 23-16 of this register and starts 
counting down. The GPI timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP1 timer counts down to zero, then 
the GP1 Timer Timeout Status bit is set to one (bit-3 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP1 Timer Timeout Enable bit is set (bit-3 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
6 GPI1 Timer Automatic Reload 
O GPI Timer stops at 0 oo... ee eeeeeeeeeeee default 
1 Reload GP1 timer automatically after counting 
down to 0 
5-4 GP1 Timer Base 
O00 Disable icc. cccscc. ccs ecctiescceeeesereenceeetes sess: default 
01 1/16 second 
10 1 second 
11 1 minute 
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GPO Timer Start 
On setting this bit to 1, the GPO timer loads the value 
defined by bits 15-8 of this register and starts 
counting down. The GPO timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GPO timer counts down to zero, then 
the GPO Timer Timeout Status bit is set to one (bit-2 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GPO Timer Timeout Enable bit is set (bit-2 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
GP0 Timer Automatic Reload 

O GPO Timer stops at 0.0... eeeeeeeeeees default 

1 Reload GPO timer automatically after counting 

down to 0 


1-0 GPO Timer Base 


00 Disable... cc ceeeseeseeceesesssseesseeseerees default 
01 1/16 second 

10 1 second 

11 1 minute 
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Offset 54 — Power Well Control ............::sssssssssseseerseereee WO 
7 SMBus Clock Select 
0 SMBus Clock from 14.31818 MHz Divider 
1 SMBus Clock from RTC 32.768 KHz ... defult 
6 STR Power Well Output Gating 
O. Disable vecccectecesisk eerste: default 
1 Enable 
5 SUSC#=0 for STR 
QO: Disables. aces Sei che default 
1 Enable 
4 SUSST1#/ GPO3 Select (Pin N5) 
0 SUSSTIE oe ccesscecesresceessneeceees default 
1 GPO3 
3. GPO2/ SUSB# Select (Pin P2) 
QO SUSBP occ ceecccccssececesscececsseeeceesseeecses default 
1 GPO2 
2 GPO1/SUSA# Select (Pin P1) 
O> \ SUSAF cessessicadsevsecsedstesesagens cotesetivssmeneeeis default 
1 GPOl1 
1-0 GPOO0 (SLOWCLK) Output Selection (Pin R4) 
00 From GPOO (PMU I/O Rx4C[0]) .......... default 
01 1Hz 
10 4Hz 
11 16Hz 
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Offset 55 — Miscellaneous Control .............cccscscscssssscscees RW 


7 CPUSTP# Deasserted to SUST# Deasserted Time 
O. T2866. hess esti eet ee default 
1 125-250 usec 

6 SUSST# Deasserted Before PWRGD for STD 

Wakeup 
Oo “Disableticcccceienrackecwnincsa: default 
1 Enable 
5-4 Reserved oe eeeeeeeeeseesseenees always reads 0 

3. SMB2/ GPO Select 
0 SMBDT2/ SMBCKR2....... eee default 
1 GPO26 / GPO27 

2 ~~ Alert On LAN (AOL) 2 SMB Slave 
OQ Bhable ee sscescsicssccsascsscesosessesscasssssvesesovesees default 
1 Disable 

1 SUSCLK / GPO4 Select 
O} “SUSCGIR ves siiss cczssersseradeeavsnenieesctatessscetaens default 


0 USB Wakeup for STR/ STD / SoftOff 
COD DD It: 10) (<r default 
1 Enable 


Offset 56 — Power On / Reset Control ......ss-scssseeesseeeeseeee RW 
7-5 Reserved oo. eeeceeceesceseeseesneenees always reads 0 
4 Power On/ Reset via AOL2 SMBus GPIO 
QO Disablé.in2ie sence deisecne eas: default 
1 Enable 
3-0 CPU Frequency Strapping Value Output to NMI, 
INTR, IGNNE#, and A20M# during RESET# 
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Offset 58 — GP2 / GP3 Timer Control ..............0ccsceseseseees RW 


7  GP3 Timer Start 
On setting this bit to 1, the GP3 timer loads the value 
defined by Rx5A and starts counting down. The GP3 
timer is reloaded at the occurrence of certain events 
enabled in the GP Timer Reload Enable Register 
(Power Management I/O Space Offset 38h). If no 
such event occurs and the GP3 timer counts down to 
zero, then the GP3 Timer Timeout Status bit is set to 
one (bit-13 of the Global Status register at Power 
Management Register I/O Space Offset 28h). 
Additionally, if the GP3 Timer Timeout Enable bit is 
set (bit-13 of the Global Enable register at Power 
Management Register I/O Space Offset 2Ah), then an 
SMI is generated. 
6 GP3 Timer Automatic Reload 
O GP3 Timer stops at 0 occ ceseeteeseeeees default 
1 Reload GP3 timer automatically after counting 
down to 0 
5-4 GP3 Timer Tick Select 

OO. DISADIS csscscssccs cscasesrepestietsiveretesnieel canes ont default 

01 1/16 second 

10 1 second 

11 1 minute 


3.  GP2 Timer Start 
On setting this bit to 1, the GP2 timer loads the value 
defined by Rx59 and starts counting down. The GP2 
timer is reloaded at the occurrence of certain events 
enabled in the GP Timer Reload Enable Register 
(Power Management I/O Space Offset 38h). If no 
such event occurs and the GP2 timer counts down to 
zero, then the GP2 Timer Timeout Status bit is set to 
one (bit-12 of the Global Status register at Power 
Management Register I/O Space Offset 28h). 
Additionally, if the GP2 Timer Timeout Enable bit is 
set (bit-12 of the Global Enable register at Power 
Management Register I/O Space Offset 2Ah), then an 
SMI is generated. 
2  GP2 Timer Automatic Reload 
O GP2 Timer stops at 0 oe ceceseeseeseeeeee default 
1 Reload GP2 timer automatically after counting 
down to 0 
1-0 GP2 Timer Tick Select 

00 Disable vicscedsiciseuas ee eesenaestessens! default 

01 1/16 second 

10 1 second 

11 1 minute 
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Offset 59 — GP2 Timer .............cccccsssssscsscesscesesssncessesscesees RW 

7 Write: GP2 Timer Load Value .............. default = 0 
Read: GP2 Timer Current Count 

Offset 5A — GP3 Time..............cccsccsssssssssssssessssssssssssseses RW 

7 Write: GP3 Timer Load Value .............. default = 0 


Read: GP3 Timer Current Count 
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Offset 61 — Program Interface Read Value...............s000+ WO 


7-0 Rx09 Read Value 
The value returned by the register at offset 9h (Programming 
Interface) may be changed by writing the desired value to this 
location. 


Offset 62 - Sub Class Read Value .......sssssesssernseeseerereeeee WO 
7-0 Rx0A Read Value 

The value returned by the register at offset OAh (Sub Class 

Code) may be changed by writing the desired value to this 

location. 


Offset 63 - Base Class Read Vallue...........ssscccsesssessseseseseees WO 


7-0 Rx0B Read Value 
The value returned by the register at offset O0Bh (Base Class 
Code) may be changed by writing the desired value to this 
location. 
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Hardware-Monitor-Specific Configuration Registers 


Offset 71-70 — Hardware Monitor I/O Base.................0+ RW 
15-7 I/O Base (128-byte I/O space) ................. default = 0 
must be multiple of 256 


6-0 Fixed we always reads 0000001b 


Offset 74 —Hardware Monitor Control ............+ssese0e RW. 
7-4 Reserved 
3. Hardware Monitoring Interrupt 
0 SMI 
1 SCI 
2-1 Reserved o...eeccecceeceeseeeseesteeneeenes always reads 0 
0 Hardware Monitoring I/O Enable 

0 Disable hardware monitor functions ......default 

1 Enable hardware monitor functions 
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System Management Bus-Specific Configuration Registers 


Offset 93-90 — SMBus I/O Base ............ssccsssscrssssessereeeees RW. 
31-16 Reserved on eeeeeeeeeeeereeneees always reads 0 
15-4 I/O Base (16-byte I/O space)................ default = 00h 
S30 Fixed: ssissssieicssdasithesieceveaes always reads 0001b 


7-4 Reserved 
3. SMBus Interrupt Select 


Oe SMD), cei sceeetcecss chsiivel och ectisicaissi tiscdevencdtcs default 
1 SCI 

2 SMBus 64KHz Clock 
O Disable... ccc ceccccccceessecessceeseecsseeeeeeeees default 


1 Enable. Valid only if Function 4 Rx54[7] = 1 
(SMBus clock selected from RTC 32.768KHz) 
1 SMBus IRQ 
O> VDISADIE iseccd. rice sisteonikeas sn tbecdstheenss ties default 
1 Enable 
0 SMBus Host Controller Enable 
0 Disable SMB controller functions ......... default 
1 Enable SMB controller functions 


Offset D3 — SMBus Host Slave Command ...............ecee RW 
7-0 SMBus Host Slave Command Code.......... default=0 

Offset D4 — SMBus Slave Address for Port 1................. RW 
7-0 SMBus Slave Address for Port 1............... default=0 

Bit-0 must be set to 0 for proper operation 

Offset D5 — SMBus Slave Address for Port 2................. RW 
7-0 SMBus Slave Address for Port 2............... default=0 


Bit-0 must be set to 0 for proper operation 


Offset D6 — SMBus Revision ID ................cccccccscscscsssceeeees RO 
7-0 SMBus Revision Code 
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General Purpose I/O Control Registers 


Offset EO — GPI Inversion Control ...............-.sessccsssreseee RW 
7-0 GPI[27-24, 19-16] Inversion Control 
0 Non-inverted input, falling edge............ default 
1 Inverted input, rising edge 
Offset E1 — GPI SCI / SMI Select .............ssescsesssssesssesseees RW 
7-0 GPI[27-24, 19-16] SCI / SMI Select 
O° SCL. « seesteccssenthecelshiacoterlenecheeedasties wiestecd default 
1 SMI 
Offset E4 — GPO Pin Select ...............cesscesscsssoscesecessereesees RW 
7 GPO22-23 / IOR#, [OW# Select (Pins U7, T7) 
0 U7=GPIO22, T7 = GPIO23 ...... default 


1 U7=IOR#, T7 = IOW# 
6 GPO20-21 /LA20-21 Select (Pins W13, Y13) 
0 W13=GPIO20, Y13 =GPIO21............ default 
(also USBOC2-3# if PMIO Rx4E[4-5] = 1) 
1 W13=LA20, Y13 =LA21 
5 GPIO19, ACSDIN2 Select (Pin G5) 
QO GS SGP 9 ick vesecoccecscescsvexsberseexetieseces: default 
1 G5 =GPO19 / ACSDIN2 
4 SLP#/GPO7 Select (Pin U6) 


O° G6 SER F svecsictieacdd weiner default 
1 U6=GPO7 

3 MCCS#/ GPO17 Select (Pin W6) 
QO W6 = MCCSGF oon. ecccccccccscceeseeceseceeneeenees default 


1 W6=GPO17 

2 PCS0#/ GPO16 Select (Pin Y6) 
OQ V6 = PCSOF voce csvecsccncasessncecsseosions esavsnsvves default 
1 Y6=GPO16 

1 PCISTP#/ GPO6 Select (Pin T4) 
O TH PCIST PH vissccsccscaccossiccsscossons ovceseesves default 
1 T4=GPO06 

0 CPUSTP#/ GPOS Select (Pin W2) 
QO W2= CRUSTPE cccscsccsscscvsccovecncetsoveeseseeey default 
1 W2=GPO5 
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Offset E5 — GPIO V/O Select 1 ......ssssssssessssssesseeetesseseeeeees RW 
7  GPI15 Pin Function (Pin Y8) 
0 FO Rx58[5]=0: Y8=GPII5......0000.. default 
FO Rx58[5] = 1: Y8 =LDRQ# 
1 ACSDIN3 
6 GPIOC Pin Function (Pin J5) 
0. Jd = "GPIOC wiesieciences cece default 


1 J5 =CHSINOUT 
5 GPO14-15 Pin Function (Pins R8 and U8) 


0 IRTX and IRRX wo eceeeeeeeeee default 
1 GPO14-15 

4 GPO12-13 Pin Function (Pins H5 & H4) 
QO “GROVT2E 3 vyssscccrss nase ccnceaserancereccdeesv anaes default 


1 JAB2 and JBB2 
3. GPO8-9, GPI10-11 (Pins W11, T10, Y11, V11) 
0 GPO8/9 pins are HGNT1# / HGNT2#, 
GPI10/11 pins are HREQ1# / HREQ2# default 
1 GPO8-9, GPI10-11 
2 GPO10-11, GPI12-13 (Pins Y10, V10, U10, W10) 
0 GPO10/11 pins are LGNT1#/ LGNT2# 
GPI12/13 pins are LREQ1# / LREQ2#. default 
1 GPO10-11, GPI12/13 
1 GPI19/GPO19 Pin Function (Pin G5) 


O GS =GPI19 woe ceceesssseeeeeeeeenees default 
1 G5=GPOI19 

0 GPI18/ GPO18 Pin Function (Pin K3) 
O K3 =GPII1B8 ooo ccc ceeeeceessseeeeeneees default 
1 K3=GPO18 /FAN2 

Offset E6 — GPIO I/O Select 2 .............scssccssscssssssssecesesees RW 

7  GPI31/GPO31 (GPIOE) Pin Function (Pin W3) 

QO GPIB occ cccccseseeceeececsesssaneeeeeeeserees default 


1 GPO31/GPIOE 
6 GPI30/GPO30 (GPIOD) Pin Function (Pin Y1) 
OO” SGIPTS Olas sod secveeeteeieccssrseeeg tects aston default 
1 GPO30/GPIOD 
5-2 Reserved ...........eescesseessessenseerseeeeeee always reads 0 
1 GPI25/GPO25 (GPIOC) Pin Function (Pin J5) 
O- (GPS seca cid Gist ete eines default 
1 GPO25 / GPIOC 
0 GPI24/GPO24 (GPIOA) Pin Function (Pin Y2) 
O°. (GPS ese fein ein main aioe: default 
1 GPO24/GPIOA 


Offset E7 — GPO Output Type .............rcsrecrscrsserssersees RW 


7  GPO31 OD/TTL Select (Pin W3) 
0 OD 
1 TTL 

6 GPO30 OD/TTL Select (Pin Y1) 
0. OD  dissdaianiniadidenduiskcieseis default 
1 TTL 

5-2 Reserved oun..eeecccecscecsceesesssesseesteeees always reads 0 
1 GPO25 OD/TTL Select (Pin J5) 


Ol. OID gacsecderteeiiesesscedecccet sce. scadeeords.veaaes default 
1 TTL 

0 GPO24 OD/TTL Select (Pin Y2) 
O° SOD:  atentictecdcciccecsettdeveevetaceie default 
1 TTL 
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Power Management I/O-Space Registers 


Basic Power Management Control and Status 


I/O Offset 1-0 - Power Management Status .............000 RWC 


The bits in this register are set only by hardware and can be 
reset by software by writing a one to the desired bit position. 


15 


7-6 


Wakeup Status... eee eeeeeeceneerees default = 0 
This bit is set when the system is in the suspend state 
and an enabled resume event occurs. Upon setting 
this bit, the system automatically transitions from the 
suspend state to the normal working state (from C3 to 
CO for the processor). 

Reserved o..eececcececsseesseeseeeseeseeeeseees always reads 0 
Abnormal Power-Off.........0.0.. ee default = 0 
RTC Status default = 0 

This bit is set when the RTC generates an alarm (on 
assertion of the RTC IRQ signal). 


Sleep Button Status ..........0..0. cece default = 0 
This bit is set when the sleep button (SLPBTN# / 
GPI18) is pressed. 

Power Button Status... ee default = 0 
This bit is set when the PWRBTN# signal is asserted 
LOW. If the PWRBTN# signal is held LOW for 
more than four seconds, this bit is cleared, the Power 
Button Status bit is set, and the system will transition 
into the soft off state. 

RRESCEVOO: -cssectcecltschcesstessiissassveees always reads 0 
Global Status 00.0... eee eeeeeeeteeneeeeeneees default = 0 
This bit is set by hardware when BIOS Release is set 
(typically by an SMI routine to release control of the 
SCI / SMI lock). When this bit is cleared by software 
(by writing a one to this bit position) the BIOS 
Release bit is also cleared at the same time by 
hardware. 

Bus Master Status 00.0.0... eee default = 0 
This bit is set when a system bus master requests the 
system bus. All PCI master, ISA master and ISA 
DMA devices are included. 

Reserved 
ACPI Timer Carry Status..........0..0..... default = 0 
The bit is set when the 23" (31st) bit of the 24 (32) 
bit ACPI power management timer changes. 
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I/O Offset 3-2 - Power Management Enable...............+ RW 


The bits in this register correspond to the bits in the Power 
Management Status Register at offset 1-0. 


-101- 


15 


14-12 Reserved 


11 
10 


7-6 


3-1 


Reserved, os. secisssieeieeeisenesvenss always reads 0 


Shecice tie ee hnteces nvetieetctsent always reads 0 
Reserved oo.ceeecccceesseeseeeeeseesseeeeees always reads 0 
RTC Enabledefault = 0 

This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the RTC Status bit is set. 

Sleep Button Enable... eee default = 0 
This bit may be set to trigger either an SCI or SMI 
when the Sleep Button Status bit is set. 

Power Button Enable... default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the Power Button Status bit is set. 


Reserved’: sc84.icnnedddnudant always reads 0 
Global Enable ........0..0. cee eee cee ees default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the Global Status bit is set. 


Reserved | scidcsessusenniieincacias always reads 0 


Reserved sssccscsschisiicnesiecsiecs always reads 0 
ACPI Timer Enable .........0.0..0.. default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the Timer Status bit is set. 


Power Management I/O-Space Registers 
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Soft Resume 
Reserved) aosissiessanincnckes always reads 0 
Sleep Enable .0........ cece eeeeeeee always reads 0 


This is a write-only bit; reads from this bit always 
return zero. Writing a one to this bit causes the 
system to sequence into the sleep (suspend) state 
defined by the Sleep Type field (bits 12-10 of this 
register). 

Sleep Type 

000 Normal On 

001 Suspend to RAM (STR) 

010 Suspend to Disk (STD) (also called Soft Off). 
The VCC power plane is turned off while the 
VCCS and VBAT planes remain on. 

Reserved 
Power On Suspend without Reset 
Power On Suspend with CPU Reset 

110 Power On Suspend with CPU/PCI Reset 

111 Reserved 
In any sleep state, there is minimal interface between 
powered and non-powered planes so that the effort 
for hardware design may be well managed. 

Reserved always reads 0 
STD Command Generates System Reset Only 


O11 
100 
101 


CO DD [St] 0) (eee default 
1 Enable 
RROSGRVGO)  .ti.ccspeienstees aeviitieesss always reads 0 
Global Release.................::cccscccceeees WO, default = 0 


This bit is set by ACPI software to indicate the 
release of the SCI / SMI lock. Upon setting of this 
bit, the hardware automatically sets the BIOS Status 
bit. The bit is cleared by hardware when the BIOS 
Status bit is cleared by software. Note that the setting 
of this bit will cause an SMI to be generated if the 
BIOS Enable bit is set (bit-5 of the Global Enable 
register at offset 2Ah). 
Bus Master Reload 
0 Bus master requests are ignored by power 
Management LOGIC 00... eeeeeeeeeeteeeeeeeeees default 
1 Bus master requests transition the processor 
from the C3 state to the CO state 
SCI Enable 
Selects the power management event to generate 
either an SCI or SMI: 
O Generate SMI... ee eeeeeeeeeseenseeees default 
1 Generate SCI 
Note that certain power management events can be 
programmed individually to generate an SCI or SMI 
independent of the setting of this bit (refer to the 
General Purpose SCI Enable and General Purpose 
SMI Enable registers at offsets 22 and 24). Also, 
Timer Status & Global Status always generate SCI 
and BIOS Status always generates SMI. 
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31-24 Extended Timer Value 


23-0 


This field reads back 0 if the 24-bit timer option is 
selected (Rx41 bit-3). 

Timer Value 

This read-only field returns the running count of the 
power management timer. This is a 24/32-bit counter 
that runs off a 3.579545 MHz clock, and counts while 
in the SO (working) system state. The timer is reset 
to an initial value of zero during a reset, and then 
continues counting until the 14.31818 MHz input to 
the chip is stopped. If the clock is restarted without a 
reset, then the counter will continue counting from 
where it stopped. 
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Processor Power Management Registers 


I/O Offset 13-10 - Processor & PCI Bus Control ........... RW 


31-12 Reserved o...cecccecccsesseesteeseeeeees always reads 0 
11. PCI Stop (PCISTP# asserted) when PCKRUN# is 


Deasserted 
OQ. Enable ii iie.ciclenninn dates naieh wate default 
1 Disable 
10 PCI Bus Clock Run Without Stop 
0 PCKRUN# is always asserted................ default 


1 PCKRUN# will be de-activated after the PCI 
bus is idle for 26 clocks 
9 Host Clock Stop Enable 
0 STPCLK# will be asserted in C3 state...default 
1 STPCLK# will be asserted in C3 and S1 state 
8 Assert SLP# for Processor Level 3 Read 
(Oe DD Est. 10) (<r default 
1 Enable 
Used in Slot-1 systems only. 
7-5 Reserved oin..eeeeccecceescceseesteeseeneeeees always reads 0 


4 Throttling Enable 
Setting this bit starts clock throttling (modulating the 
STPCLK# signal) regardless of the CPU state. The 
throttling duty cycle is determined by bits 3-0 of this 
register. 


Revision 2.32, September 1, 2004 


VT8231 South Bridge 


3-0 Throttling Duty Cycle 

This field determines the duty cycle of the STPCLK# 
signal when the system is in throttling mode 
("Throttling Enable" bit of this register set to one). 
The duty cycle indicates the percentage of 
performance (the lower the percentage, the lower the 
performance and the higher the power savings). If 
the Throttling Timer Width (Function 0 Rx4D[6-5]) 
is set to 3-bit width, bit-0 of this field should be set to 
0 (and the performance increment will be 12.5%). If 
the Throttling Timer Width is set to 2-bit width, bits 
1-0 of this field should be set to 0 (and the 
performance increment will be 25%). 


Throttling Timer Width 
4-Bit 3-Bit 2-Bit 

0000 -reserved- -reserved-  -reserved- 
0001 6.25% -reserved- _-reserved- 
0010 12.50% 12.50% -reserved- 
0011 18.75% -reserved- _-reserved- 
0100 25.00% 25.00% 25.00% 

0101 31.25% -reserved- _-reserved- 
0110 37.50% 37.50% -reserved- 
0111 43.75% -reserved- _-reserved- 
1000 50.00% 50.00% 50.00% 

1001 56.25% -reserved- __-reserved- 
1010 62.50% 62.50% -reserved- 
1011 68.75% -reserved- _-reserved- 
1100 75.00% 75.00% 75.00% 

1101 =81.25% -reserved- _-reserved- 
1110 87.50% 87.50% -reserved- 
1111 93.75% -reserved- _-reserved- 

V/O Offset 14 - Processor Level 2............ssscccssssecssssseeeeses RO 


FeO Wu@Vel 2 - cissesisceabeestenizéisctubeasdhciactes always reads 0 
Reads from this register put the processor into the 
Stop Grant state (the VT8231 asserts STPCLK# to 
suspend the processor). Wake up from Stop Grant 
state is by interrupt (INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 


I/O Offset 15 - Processor Level 3..............ssccccccsssssersreeeeees RO 
T-0 Level 3 ssscscsccesitseescnnsetecesenenee always reads 0 


Reads from this register put the processor in the C3 
clock state with the STPCLK# signal asserted. If 
Rx10[9] = 1 then the CPU clock is also stopped by 
asserting CPUSTP#. Wakeup from the C3 state is by 
interrupt NTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 
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General Purpose Power Management Registers 


I/O Offset 21-20 - General Purpose Statug............cc00e RWC 


15 


14 


13 


12 


11 


10 


Reserved 


USB Wake-Up Status 

For STR/ STD / Soff 

AC97 Wake-Up Status 

Can be set only in suspend mode 

Battery Low Status 

This bit is set when the BATLOW# input is asserted 
low. 

Notebook Lid Status 

This bit is set when the LID input detects the edge 
selected by Rx2C bit-7 (0=rising, 1=falling). 
Thermal Detect Status 

This bit is set when the THRM input detects the edge 
selected by Rx2C bit-6 (0=rising, 1=falling). 

USB Resume Status 

This bit is set when a USB peripheral generates a 
resume event. 

Ring Status 

This bit is set when the RING# input is asserted low. 
ReServed ascscicsiececssdicdiestesseeeaseceaes always reads 0 
INTRUDER# Status 

This bit is set when the INTRUDER# pin is asserted 
low. 

PME# Status 

This bit is set when the PME# pin is asserted low. 
EXTSMI# Status 

This bit is set when the EXTSMI# pin is asserted 
low. 

Internal LAN PME Status 

This bit is set when the internal LAN PME signal is 
asserted. 

Internal KBC PME Status 

This bit is set when the internal KBC PME signal is 
asserted. 

GPI1 Status 

This bit is set when the GPI1 pin is asserted low. 
GPI0 Status 

This bit is set when the GPIO pin is asserted low. 


Note that the above bits correspond one for one with the bits 
of the General Purpose SCI Enable and General Purpose SMI 


Enable registers at offsets 22 and 24: 


an SCI or SMI is 


generated if the corresponding bit of the General Purpose SCI 
or SMI Enable registers, respectively, is set to one and the 
condition occurs. 


The above bits are set by hardware only and can only be 
cleared by writing a one to the desired bit. 
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me Nw RUTH ~1 O SO 


0 


Reserved 


always reads 0 


Enable SCI on setting of PMIO Rx20[14]...... 
Enable SCI on setting of PMIO Rx20[13]...... 
Enable SCI on setting of PMIO Rx20[12]...... 
Enable SCI on setting of PMIO Rx20[11]...... 


Enable SCI on setting of PMIO Rx20[0]........ 
These bits allow generation of an SCI using a separate set of 
conditions from those used for generating an SMI. 


def=0 
def=0 
def=0 
def=0 
def=0 


def=0 


m= NW hk UH ~1 © © 


0 


Enable SMI on setting of PMIO Rx20[3] 
Enable SMI on setting of PMIO Rx20[2] 
Enable SMI on setting of PMIO Rx20[1] 
Enable SMI on setting of PMIO Rx20[0] 


always reads 0 
def=0 


def=0 


These bits allow generation of an SMI using a separate set of 
conditions from those used for generating an SCI. 
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Generic Power Management Registers 


V/O Offset 29-28 - Global Status.....sssserssersserssersseeseeeee RWE 
15 GPIO Range 1 Access Status .........0.. eee def=0 
14. GPIO Range 0 Access Status .........0... eee def=0 
13. GP3 Timer Timeout Status ......000. ee def=0 
12 GP2 Timer Timeout Status 0.00000. def=0 
11) SERIRQ SMI Status... cee eeeeeeees def=0 

10-9 Reserved oie ceeeeeeeeereeeeeees always reads 0 

8 PCKRUN# Resume Status... def=0 
This bit is set when PCI bus peripherals wake up the 
system by asserting PCKRUN# 

7 Primary IRQ Resume Status .............00000.0... def=0 
This bit is set at the occurrence of primary IRQs as 
defined in Rx45-44 of PCI configuration space 

6 Software SMI Status... eeeeees def=0 
This bit is set when the SMI Command port (offset 
2F) is written. 

5 BIOS Statusdef=0 
This bit is set when the Global Release bit is set to 
one (typically by the ACPI software to release 
control of the SCI/SMI lock). When this bit is reset 
(by writing a one to this bit position) the Global 
Release bit is reset at the same time by hardware. 

4 Legacy USB Status... eee eens def=0 
This bit is set when a legacy USB event occurs. 

3 GP1 Timer Time Out Status... def=0 
This bit is set when the GP1 timer times out. 

2 GPO Timer Time Out Status... def=0 
This bit is set when the GPO timer times out. 

1 Secondary Event Timer Time Out Status...... def=0 
This bit is set when the secondary event timer times 
out. 

0 Primary Activity Status... eee def=0 


This bit is set at the occurrence of any enabled 
primary system activity (see the Primary Activity 
Detect Status register at offset 30h and the Primary 
Activity Detect Enable register at offset 34h). After 
checking this bit, software can check the status bits in 
the Primary Activity Detect Status register at offset 
30h to identify the specific source of the primary 
event. Note that setting this bit can be enabled to 
reload the GPO timer (see bit-O of the GP Timer 
Reload Enable register at offset 38). 


Note that SMI can be generated based on the setting of any of 
the above bits (see the offset 2Ah Global Enable register bit 
descriptions in the right hand column of this page). 


The bits in this register are set by hardware only and can only 
be cleared by writing a one to the desired bit position. 
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V/O Offset 2B-2A - Global Enable ......s.sssseccsseessseceseeeeseees RW 
15 GPIO Range 1 SMI Enable .........0...0.. ee def=0 
14. GPIO Range 0 SMI Enable ............... eee def=0 
13. GP3 Timer Timeout SMI Enable.................... def=0 
12 GpP2 Timer Timeout SMI Enable.................... def=0 
11. SERIRQ SMI Enable... eee eeeeeeeeees def=0 

10-9 Reserved oes ese eseeneeees always reads 0 

8 PCKRUN# Resume Enable .......0.0..00000. def=0 
This bit may be set to trigger an SMI to be generated 
when the PCKRUN# Resume Status bit is set. 

7 Primary IRQ Resume Enable .....................5 def=0 
This bit may be set to trigger an SMI to be generated 
when the Primary IRQ Resume Status bit is set. 

6 SMI on Software SMI... eee def=0 
This bit may be set to trigger an SMI to be generated 
when the Software SMI Status bit is set. 

5 SMI on BIOS Status... eee def=0 
This bit may be set to trigger an SMI to be generated 
when the BIOS Status bit is set. 

4 SMI on Legacy USB..............cccceeceseeteeteeees def=0 
This bit may be set to trigger an SMI to be generated 
when the Legacy USB Status bit is set. 

3. SMI on GP1 Timer Time Out «000000. def=0 
This bit may be set to trigger an SMI to be generated 
when the GP1 Timeout Status bit is set. 

2 SMI on GPO Timer Time Out... def=0 
This bit may be set to trigger an SMI to be generated 
when the GPO Timeout Status bit is set. 

1 SMI on Secondary Event Timer Time Out....def=0 
This bit may be set to trigger an SMI to be generated 
when the Secondary Event Timer Timeout Status bit 
is set. 

0 SMI on Primary Activity 0.0... def=0 
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This bit may be set to trigger an SMI to be generated 
when the Primary Activity Status bit is set. 
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I/O Offset 2D-2C - Global Control .............ccccscssssssssseseees RW 


15-12 Reserved 


11 


10 


‘eo 


IDE Secondary Bus Power-Off 


Oo TISAI 6 ics ccticercieeicctteeteecten seen nies default 
1 Enable 
IDE Primary Bus Power-Off 
OO Wisabl @isrsciscsiarvavevectti eatin ec default 
1 Enable 
Reserved siccicssanucannadias always reads 0 
SMI Active (INSMI) 
O SMI Inactive... ce cccecceesseceeeeeeeeees default 


1 SMI Active. If the SMIIG bit is set, this bit 
needs to be written with a | to clear it before 
the next SMI can be generated. 


LID Triggering Polarity 
0 Rising Edge... cece ceeceseceteceteeteeeteeeees default 
1 Falling Edge 

THRM Triggering Polarity 
0 Rising Edge... cece eecescesecsteeseeneenees default 


1 Falling Edge 
Battery Low Resume Disable 
O Enable resume ..........cececececeeeseeeeeeeeeeeees default 


1 Disable resume from suspend when 
BATLOW# is asserted 
SMI Lock (SMIIG) 


0 Disable SMI Lock 
1 Enable SMI Lock (SMI low to gate for the 
MEXES MIL) 505 <5 beeseicieasenersieeelelacencheaetesceas default 

Wait for Halt / Stop Grant Cycle for STPCLK# 
Assertion 

O Don’t Walt oc. ccecceeseeeeeeeeeseeeseesseesees default 

1 Wait 
This bit works with Function 4 Rx4C[7] to control 
the start of STPCLK# assertion. 
Power Button Triggering Select 

0 SCI/SMI generated by PWRBTN# rising edge 


1 SCI/SMI generated by PWRBTN# low level 
Set to zero to avoid the situation where Power Button 
Status is set to wake up the system then reset again 
by Power Button Status to switch the system into the 
soft-off state. 

BIOS Release 
This bit is set by legacy software to indicate release 
of the SCI / SMI lock. Upon setting of this bit, 
hardware automatically sets the Global Status bit. 
This bit is cleared by hardware when the Global 
Status bit cleared by software. 
Note that if the Global Enable bit is set (bit-5 of the 
Power Management Enable register at offset 2), then 
setting this bit causes an SCI to be generated 
(because setting this bit causes the Global Status bit 
to be set). 
SMI Enable 
0 Disable all SMI generation .......... ee default 
1 Enable SMI generation 
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T/O Offset 2F - SMI Command...............ccccccccscscscrcrsreecees RW 
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7-0 SMI Command 


Writing to this port sets the Software SMI Status bit. 
Note that if the Software SMI Enable bit is set (see 
bit-6 of the Global Enable register at offset 2Ah), 
then an SMI is generated. 


Power Management I/O-Space Registers 
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I/O Offset 33-30 - Prima 


Detect Status....... RWC 


These bits correspond to the Primary Activity Detect Enable 
bits in offset 37-34. All bits default to 0, are set by hardware 
only, and may only be cleared by writing 1s to the desired bit. 


31-11 Reserved o..ccccccceceeseeereetentees always read 0 

10 Audio Access Status 
Set if Audio is accessed. 

9 Keyboard Controller Access Status 
Set if the KBC is accessed via I/O port 60h. 

8 VGA Access Status 
Set if the VGA port is accessed via I/O ports 3B0- 
3DFh or memory space A0000-BFFFFh. 

7 Parallel Port Access Status 
Set if the parallel port is accessed via I/O ports 278- 
27Fh or 378-37Fh (LPT2 or LPT1). 

6 Serial Port B Access Status 
Set if the serial port is accessed via I/O ports 2F8- 
2FFh or 2E8-2EFh (COM2 & COM4 respectively). 

5 Serial Port A Access Status 
Set if the serial port is accessed via I/O ports 3F8- 
3FFh or 3E8-3EFh (COM1 & COM3, respectively). 

4 Floppy Access Status 
Set if the floppy controller is accessed via I/O ports 
3F0-3F5h or 3F7h. 

3. Secondary IDE Access Status 
Set if the IDE controller is accessed via I/O ports 
170-177h or 376h. 

2 Primary IDE Access Status 
Set if the IDE controller is accessed via I/O ports 
1FO-1F7h or 3F6h. 

1 ‘Primary Interrupt Activity Status 
Set on the occurrence of a primary interrupt (enabled 
via the "Primary Interrupt Channel" register at 
Function 4 PCI configuration register offset 44h). 

0 PCI Master Access Status 
Set on the occurrence of PCI master activity. 


Note: The bits above correspond to the bits of the Primary 
Activity Detect Enable register at offset 34 (see right hand 
column of this page): if the corresponding bit is set in that 
register, setting of the above bits will cause the Primary 
Activity Status bit to be set (bit-0 of the Global Status register 
at offset 28). Setting of Primary Activity Status may be set up 
to enable a "Primary Activity Event": an SMI will be 
generated if Primary Activity Enable is set (bit-0 of the Global 
Enable register at offset 2Ah) and/or the GPO timer will be 
reloaded if the "GPO Timer Reload on Primary Activity" bit is 
set (bit-0 of the GP Timer Reload Enable register at offset 38 
on this page). 

Note: Bits 2-9 above also correspond to bits of the GP Timer 
Reload Enable register (see offset 38 on next page): If bits are 
set in that register, setting a corresponding bit in this register 
will cause the GP1 timer to be reloaded. 
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I/O Offset 37-34 - Prima 


Activity Detect Enable........ RW 
These bits correspond to the Primary Activity Detect Status 
bits in offset 33-30. Setting of any of these bits also sets the 
Primary Activity Status bit (PMIO Rx28[0]) which causes the 
GPO timer to be reloaded (if Primary Activity GPO Enable is 
set) or generates an SMI (if Primary Activity Enable is set). 


31-11 Reserved oc eeeeeeeeeeeeeees always read 0 
10 SMI on Audio Status 
0 Don't set Rx28[0] if Audio Status is set ...... def 
1 Set Rx28[0] if Audio Status is set 
9 SMI on Keyboard Controller Status 
0 Don't set Rx28[0] if KBC Status is set........ def 
1 Set Rx28[0] if KBC Status is set 
8 SMI on VGA Status 
0 Don't set Rx28[0] if VGA Status is set........ def 
1 Set Rx28[0] if VGA Status is set 
7 SMI on Parallel Port Status 
0 Don't set Rx28[0] if LPT Status is set ......... def 
1 Set Rx28[0] if LPT Status is set 
6 SMI on Serial Port B Status 
0 Don't set Rx28[0] if COMB Status is set..... def 
1 Set Rx28[0] if COMB Status is set 
5 SMI on Serial Port A Status 
0 Don't set Rx28[0] if COMA Status is set .... def 
1 Set Rx28[0] if COMA Status is set 
4 SMI on Floppy Status 
0 Don't set Rx28[0] if FDC Status is set......... def 
1 Set Rx28[0] if FDC Status is set 
3. SMI on Secondary IDE Status 
0 Don't set Rx28[0] if SIDE Status is set........ def 
1 Set Rx28[0] if SIDE Status is set 
2 SMI on PrimaryIDE Status 
0 Don't set Rx28[0] if PIDE Status is set........ def 
1 Set Rx28[0] if PIDE Status is set 
1 SMI on Primary INTR Status 
0 Don't set Rx28[0] if PIRQ Status is set........ def 
1 Set Rx28[0] if PIRQ Status is set 
0 SMI on PCI Master Status 
0 Don't set Rx28[0] if DRQ Status is set........ def 
1 Set Rx28[0] if DRQ Status is set 
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V/O Offset 3B-38 - GP Timer Reload Enable.................. RW 
All bits in this register default to 0 on power up. 

31-8 Reserved 

7  GP1 Timer Reload on KBC Access 


0 Normal GP1 Timer Operation................ default 
1 Setting of KBC Status causes the GP1 timer to 
reload. 
6 GP1 Timer Reload on Serial Port Access 
0 Normal GP1 Timer Operation ............... default 
1 Setting of COM Status causes the GP1 timer to 
reload. 


5S Reserved oeeeeceecceesceesceeseeseeteeeseeseees always read 0 


4  GP1 Timer Reload on VGA Access 


0 Normal GP1 Timer Operation ............... default 
1 Setting of VGA Status causes the GP1 timer to 
reload. 
3 GP1 Timer Reload on IDE/Floppy Access 
0 Normal GP1 Timer Operation ............... default 
1 Setting of FDC Status, Secondary IDE Status, 


or Primary IDE Status causes the GP1 timer to 
reload. 


2  GP3 Timer Reload on GPIO Range 1 Access 


0 Normal GP3 Timer Operation ............... default 
1 Setting of GR1 Status causes the GP3 timer to 
reload. 
1  GP2 Timer Reload on GPIO Range 0 Access 
0 Normal GP2 Timer Operation ............... default 
1 Setting of GRO Status causes the GP2 timer to 
reload. 


0 GPO Timer Reload on Primary Activity 
0 Normal GPO Timer Operation ............... default 
1 Setting of Primary Activity Status causes the 
GPO timer to reload. Primary activities are 
enabled via the Primary Activity Detect 
Enable register (offset 37-34) with status 
recorded in the Primary Activity Detect Status 
register (offset 33-30). 


Revision 2.32, September 1, 2004 


VT8231 South Bridge 


Reserved 
BIOS Write Access Status 

GP3 Timer Second Timeout With No Cycle 
GP3 Timer Second Timeout Status 

GPIO Range 3 Access Status 

GPIO Range 2 Access Status 


I/O Offset 42 — Extended I/O Trap Enable ...............000« RW 


7-5 Reserved 


4 


SMI on BIOS Write Access 
Oo “Disable oiici3s wecisscssasaatids nace divs nteeaes default 
1 Enable (can be reset only by OCI Reset) 
Reserved  sichesesneniae diseassticcs always read 0 
GP3 Timer Second Timeout Reboot 
O Disable ick accs. cities betel aimee default 
1 Enable 
SMI on GPIO Range 3 Access 
OQ “Disable piccs32 iccecbelensds aise ieee aieva ns eetes default 
1 Enable 
SMI on GPIO Range 2 Access 
O. Disable: ici. Mosioes tects eeeteesie eee default 
1 Enable 


T/O Offset 45 — Miscellanous Status ............cccsccsssesssesees RW 


7-5 Reserved 


4 


3 
2 
1 
0 
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Pitseecnutven tees a eeeeee ea teak eee always read 0 
Lateset PCSn# By IOR/IOW# (0/1) Status 

FM SMI or Serial SMI Status 

HWM IRQ Status 

SMBus IRQ Status 

SMBus Resume Status 


Power Management I/O-Space Registers 
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General Purpose I/O Registers 


V/O Offset 4F-4C - GPO Port Output Value (GPOVAL)RW 
Reads from this register return the last value written (held on 
chip). For pins that can be used as both input and output 
(GPIO pins 20-27 and 30-31) the output is OD (open drain) so 
to use one of these pins as an input pin, a one must be written 
to the corresponding bit of this register. 

31-0 GPO[31-0] Output Value............. def = FFFFFFFFh 
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V/O Offset 50 — GPI Pin Change Status ..............e0seee RW 
7  GPI27 Pin Change Status ..........0.0.00000.. default = 0 
6 GPI26 Pin Change Status ........0.0.00000.. default = 0 
5 GPI25 Pin Change Status ...........00000.. default = 0 
4 GPI24 Pin Change Status ..........0.000000.. default = 0 
3. GPI19 Pin Change Status... default = 0 
2  GPI18 Pin Change Status... default = 0 
1 GPI17 Pin Change Status... default = 0 
0 GPI16 Pin Change Status... default = 0 
I/O Offset 52 — GPI Pin Change SCI/SMI Select........... RW 
7  GPI27 Pin Change SCI / SMI Select 
6 GPI26 Pin Change SCI / SMI Select 
5 GPI25 Pin Change SCI / SMI Select 
4  GPI24 Pin Change SCI / SMI Select 
3. GPI19 Pin Change SCI / SMI Select 
2  GPI18 Pin Change SCI / SMI Select 
1 GPI17 Pin Change SCI / SMI Select 
0 GPI16 Pin Change SCI / SMI Select 
0 SCI on pin input change .......... ee default 
1 SMI on pin input change 
1/O Offset 59-58 — I/O Trap PCI I/O Address................. RO 


15-0 PCI Address During I/O Trap SMI 


V/O Offset SA — 1/O Trap PCI Command / Byte Enable RO 
7-4 PCI Command Type During I/O Trap SMI 
3-0 PCI Byte Enable During I/O Trap SMI 


Power Management I/O-Space Registers 


MEK 
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we connect 


System Management Bus I/O-Space Registers 
The base address for these registers is defined in Rx93-90 of 


the Function 4 PCI configuration registers. 


The System 


Management Bus I/O space is enabled for access by the 
system if RxD2[0] = 1. 


1/O Offset 00 — SMBus Host Status. .....cscessseceseersseereee RWE 
7-5 Reserved o..eiceceecesesseeseecseeeseeeees always reads 0 
4 = Failed Bus Transaction..............ccsssssssssssseseees RWC 

0 SMBus interrupt not caused by failed bus 
faNnSAachOny, 5. ves csiccesniei ets default 
1 SMBus interrupt caused by failed bus 
transaction. This bit may be set when the 
KILL bit (I/O Rx02[1]) is set and can be 
cleared by writing a | to this bit position. 
3 —_ Bu COllision............sccssssssesssesssessseescsssesesseseees RWC 
0 SMBus interrupt not caused by transaction 
COMISION ss. c0.3. assdeus cite caseescescecee se default 
1 SMBus interrupt caused by transaction 
collision. This bit is only set by hardware and 
can be cleared by writing a 1 to this bit 
position. 
2 —_ Device EVror...........csssscccsecsssceessssesessesseesseeseees RWC 
0 SMBus interrupt not caused by generation of 
an SMBus transaction erro... default 
1 SMBus interrupt caused by generation of an 
SMBus transaction error (illegal command 
field, unclaimed host-initiated cycle, or host 
device timeout). This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 
1 SMBus Interrupt.............cscsscsssessssesscsessssseesees RWC 
0 SMBus interrupt not caused by host command 
COMPICHION...... ee eeeeeeeeeceeeneeeeceeeeeeeeeteees default 
1 SMBus interrupt caused by host command 
completion. This bit is only set by hardware 
and can be cleared by writing a | to this bit 
position. 
O HOSE BUSy™ scssececsesscncSvcsssuccsesvesstussssasssosvecesvosnsessees RO 
0 SMBus controller host interface is not 


processing a command... default 

1 SMBus host controller is busy processing a 
command. None of the other SMBus registers 
should be accessed if this bit is set. 
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V/O Offset 01h — SMBus Slave Statug............ccseeesees RWC 


7-6 Reserved 


5 


4 


3 


1 
0 
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Allert Status oo... ccsccsscsssessssssesscessssesscesscseees RWC 
0 SMBus interrupt not caused by SMBALERT# 
SIDMAL 3 25c:ccscecaceaheegslessiecdbessdeeisaeess aerate default 
1 SMBus interrupt caused by SMBALERT# 
signal. This bit will be set only if the Alert 
Enable bit is set in the SMBus Slave Control 
Register at I/O Offset RO8[3]. This bit is only 
set by hardware and can be cleared by writing 
a | to this bit position. 
Shadow 2 Status ........cscsssssssssssssesesseseseesssees RWC 
0 SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 2 ........ default 
1 SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 2. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 
Shadow 1 Status ........csccssssssssssssesesscesssseeseees RWC 
0 SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 1 ........ default 
1 SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 1. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 
Slave Status ........ssssssssssssserssssscessesssceseeseeseeees RWC 
0 SMBus interrupt not caused by slave event 
ANIALCH Seo sscscesstsnseonsdeosseatisexetoneversteesereess default 
1 SMBus interrupt or resume event caused by 
slave cycle event match of the SMBus Slave 
Command Register at PCI Function 4 
Configuration Offset D3h (command match) 
and the SMBus Slave Event Register at 
SMBus Base + Offset 0Ah (data event match). 
This bit is only set by hardware and can be 
cleared by writing a | to this bit position. 
Reserved oo.ceeeeccccecsseeseeeeeseeereeseees always reads 0 
Slave Busy 
0 SMBus controller slave interface is not 
Processing data .......eceeesesteesteeseeeteeees default 
1 SMBus controller slave interface is busy 
receiving data. None of the other SMBus 
registers should be accessed if this bit is set. 


System Management Bus I/O-Space Registers 
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V/O Offset 02h — SMBus Host Control.............ssresereeeee RW 


JT Reserved oi. ceeceeeeseesseeseeeseeenes always reads 0 
6 Start «9 Senciciscchcecaies always reads 0 
0 Writing 0 has no effect... eee default 
1 Start Execution of Command 
Writing a | to this bit causes the SMBus 
controller host interface to initiate execution of 
the command programmed in the SMBus 
Command Protocol field (bits 4-2). All 
necessary registers should be programmed 
prior to writing a | to this bit. The Host Busy 
bit (SMBus Host Status Register bit-0) can be 
used to identify when the SMBus controller 
has completed command execution. 
5 Reserved oee.eeeeecceescessesscesseesteeseeenes always reads 0 
4-2 SMBus Command Protocol 
000 Quick Read or Write ....... cee eeeeceeeees default 
001 Byte Read or Write 
010 Byte Data Read or Write 
011 Word Data Read or Write 
100 Reserved 
101 Block Read or Write 
110 Reserved 
111 Reserved 
1 Kill Transaction in Progress 
0 Normal host controller operation ........... default 
1 Stop host transaction currently in progress. 
Setting this bit also sets the FAILED status bit 
(Host Status bit-4) and asserts the interrupt 
selected by the SMB Interrupt Select bit 


(Function 4 SMBus Host Configuration 
Register RxD2[3]). 
0 = Interrupt Enable 
0 Disable interrupt generation..............0 default 


1 Enable generation of interrupts on completion 
of the current host transaction. 
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I/O Offset 03h — SMBus Host Command ..................0000 RW 

7-0 SMBUS Host Command ........................ default = 0 

This field contains the data transmitted in the 
command field of the SMBus host transaction. 


1/O Offset 04h — SMBus Host Address ..........sssssseeseeeeeee RW. 
The contents of this register are transmitted in the address 
field of the SMBus host transaction. 

7-1 SMBUS Address..............ccccccsceecseeseeeees default = 0 
This field contains the 7-bit address of the targeted 
slave device. 

0 SMBUS Read or Write 
0 Execute a WRITE command.................. default 
1 Execute a READ command 


V/O Offset 05h — SMBus Host Data 0 ......eseesssecessereseees RW 
The contents of this register are transmitted in the Data 0 field 
of SMBus host transaction writes. On reads, Data 0 bytes are 
stored here. 

7-0 SMBUS Data 0.00.00. eeceeeeeneeeeeeees default = 0 
For Block Write commands, this field is programmed 
with the block transfer count (a value between | and 
32). Counts of 0 or greater than 32 are undefined. 
For Block Read commands, the count received from 
the SMBus device is stored here. 


1/O Offset 06h — SMBus Host Data 1 ..............scssssersseeee RW 
The contents of this register are transmitted in the Data 1 field 
of SMBus host transaction writes. On reads, Data | bytes are 


stored here. 
7-0 SMBUS Data 1.000.000. eeseeeee default = 0 


V/O Offset 07h — SMBus Block Data .........csssecssseceseereseees RW 
Reads and writes to this register are used to access the 32-byte 
block data storage array. An internal index pointer is used to 
address the array. It is reset to 0 by reads of the SMBus Host 
Control register (I/O Offset 2) and incremented automatically 
by each access to this register. The transfer of block data into 
(read) or out of (write) this storage array during an SMBus 
transaction always starts at index address 0. 

7-0 SMBUS Block Data... eee default = 0 
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V/O Offset 08h — SMBus Slave Control... RW. 
7-4 Reserved 
3. SMBus Alert Enable 
O: Disabléxc. cnc den ein a Gian default 
1 Enable generation of an interrupt or resume 
event on the assertion of the SMBALERT# 


signal 
2 SMBus Shadow Port 2 Enable 
Oo Wisabl ecco eeeddesti eaten default 


1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 2 register (PCI 
function 4 configuration register RxDS). 

1 SMBus Shadow Port 1 Enable 

Os, DiSable ois sccseiess5sgevesvaceescsgeveets eaeveessesaysvely default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 1 register (PCI 
function 4 configuration register RxD4). 

0 SMBus Slave Enable 

\O/aiieal Dt-t: 1p] (opener rr tcrre ety aerertrerne err irrerreereerers default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus host controller slave port of 10h, a 
command field which matches the SMBus 
Slave Command register (PCI function 4 
configuration register RxD3), and a match of 
one of the corresponding enabled events in the 
SMBus Slave Event Register (I/O Offset 0Ah). 


1/O Offset 09h — SMBus Shadow Command...............0+-RO 
This register is used to store command values for external 
SMBus master accesses to the host slave and slave shadow 
ports. 

7-0 Shadow Commani.................:ccccccseeeees default = 0 
This field contains the command value which was 
received during an external SMBus master access 
whose address field matched the host slave address 
(10h) or one of the slave shadow port addresses. 
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V/O Offset 0B-0OAh — SMBus Slave Event .............s.s00000 RW 
This register is used to enable generation of interrupt or 
resume events for accesses to the host controller’s slave port. 
15-0 SMBus Slave Event ........0.... eee default = 0 
This field contains data bits used to compare against 
incoming data to the SMBus Slave Data Register (I/O 
Offset 0OCh). When a bit in this register is set and the 
corresponding bit the Slave Data register is also set, 
an interrupt or resume event will be generated if the 
command value matches the value in the SMBus 
Slave Command register and the access was to 
SMBus host address 10h. 


I/O Offset OD-0Ch — SMBus Slave Data.............ssccsesseeee RO 


This register is used to store data values for external SMBus 
master accesses to the shadow ports or the SMBus host 
controller’s slave port. 

15-0 SMBus Slave Data... ee eeeeeeeee default = 0 
This field contains the data value which was 
transmitted during an external SMBus master access 
whose address field matched one of the slave shadow 
port addresses or the SMBus host controller slave 
port address of 10h. 


1/O Offset OFh — SMBus Slave Address.............cccccccsceceees RO 


7-1 SMBus Slave Address ..... bits 7-4 are fixed at 0011b 
O° (Reserved:  ..csccccisstispaaceseteintiaaess always reads 0 
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Hardware Monitor I/O Space Registers Offset 29 — FAN1 (Pin K2) Count Reading .................... RW 
The I/O base address for access to the Hardware Monitor Offset 2A — FAN2 (Pin K3) Count Reading ................... RW 
registers is defined in Rx71-70 of function 4 PCI configuration The above two locations store the number of counts of the 
space. The hardware monitor I/O space is enabled for I/O internal clock per fan revolution. 

access by the system if Rx74[0] = 1. 

Offset 10 — Digital Filter Parameter 7-0................ssscee0 RW Offset 2B — High Limit — UIC2.................ccscessccsscereseeees RW 


Offset 30 — Low Limit — UIC4 
Offset 16 — Channel Counterr..............scscssssssssssesesecssssseees RW Offset 31 — High Limit — UICS ..................cccccccsosorsrsroverer RW 


Temperature sensor 2 is an external sensor input on pin M1 
which has 10-bit resolution. The high order 8 bits are stored 
here and the low order 2 bits are stored in Rx49[5-4]. Only 
the high order 8 bits are used for comparison with the limit 
values in offsets 3D and 3E. 


Offset 22 — Voltage Input Default — UIC2 (Pin M3.)....... RW 
Offset 23 — Voltage Input Default — UIC3 (Pin M2)....... RW 
Offset 24 — Voltage Input Default — UIC4 (Pin L4)........ RW 


Offset 25 — Voltage Input Default — UICS5 (Pin L1)........ RW Offset 3B — FAN1 Fan Count Limit...................:sccccccssees RW 
Offset 3C — FAN2 Fan Count Limit...................:scccccsses RW 
Offset 26 — Voltage Reading — 3.3V Internal VCC......... RW The above two locations store the number of counts of the 
internal clock per fan revolution for the low limit of the fan 
Offset 28 — Reserved (-5V Sense Voltage Reading)....... Rw Speed. 
Offset 3D — High Limit — UIC1 (Temp 2 Default) ......... RW 


Offset 3E — Low Limit — UICL...............sssssessscsssssserseee RW 


Offset 3F — Stepping ID Numbet.................cccccccscsssssceeees RW 


Note: For high limits, comparisons are “greater than” 
comparisons. For low limits, comparisons are “less than or 
equal” comparisons. 


One consequence of the above is that if high limits are set to 
all ones (FFh or 11111111b), interrupts are disabled for high 
limits (i.e., interrupts will only be generated for cases when 
voltages are equal to or below the low limits). 
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Offset 40 — Hardware Monitor Configuration................ RW 
7 ‘Initialization 
O Normal operation ........ eee eceeeeeeeteereeees default 


1 Restore power-up default values to this 
register, the interrupt status and mask registers, 
the FAN/RST#/OS# register, and the OS# 
Configuration / Temperature Resolution 
register. This bit automatically clears itself 
since the power-on default is 0. 

6 Chassis Intrusion Reset 
O Normal operation ........ ee eceeeeeeeteereeees default 
1 Reset the Chassis Intrusion pin 

5 Analog Front End Test Data Output 
O Normal operation ........ cee eceeeeeeeeteeneeees default 
1 Test Data Output 

4 Analog Front End 
DDiSADIG ssc sssses.cszcve cssstevesmevesvasasvesvd saeves te default 
1 Enable 

3 Hardware Monitor Interrupt Clear 

0 Normal operation 

1 Clear the hardware monitor interrupt output 
(does not effect the contents of the interrupt 
status register). Normally set during interrupt 
SCHVICE 2.reaeG ies oie ae default 

Z ARESErved:  seccieitiSucnusgigias always reads 0 
1 Hardware Monitor Interrupt Enable 
0 Disable hardware monitor interrupt output ..def 
1 Enable hardware monitor interrupt output 
0 Start 

0 Place hardware monitor in standby mode ....def 

1 Enable startup of hardware monitor logic. 

At startup, limit checking functions and 
scanning begins. All high and low limits 
should be set prior to turning on this bit. Note: 
the hardware monitor interrupt output will not 
be cleared if the user writes a zero to this bit 
after an interrupt has occurred (the hardware 
monitor interrupt clear bit must be used for 
this purpose). 
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1 Fan 2 count limit exceeded 
6 Fan1 Error 


1 Fan 1 count limit exceeded 
5 Reserved 


NGS GIPOR Fes csesied. cecve cusses csgeve ovtsgentestegivese2d default 
1 High or low hot temperature limit exceeded. 
The interrupt mode is determined by 
Temperature Resolution register Rx4B[1-0]. 
3. UIC45V/ AFE Channel 5 Voltage Error 
Oe, (NOCH OF fy. ssssdesezenssosceetigevescsscaveeetpevestie default 
1 High or low limit exceeded 
2 ‘Internal (VCC/3.3V) / AFE Chan 7 Voltage Error 
! CNOSGEOT fecasisctesscxcerssestecosoius cussoeseevisaeuesets default 
1 High or low limit exceeded 
1 North Bridge Core / AFE Chan 4 Voltage Error 
OO). INOFERON ss. esstvocts iesesdevieeisbiscesetesteagicn ss default 
1 High or low limit exceeded 
0 CPU Core / AFE Channel 3 Voltage Error 


7-5 Reserved 
4 Chassis Error 


1 Chassis Intrusion has gone high 
3. UIC1 Temperature Error 
). ONO GIP OF escszsseeessodves castencdzevesctsaeves vizbives ext default 
1 High or low hot temperature limit exceeded. 
Interrupt mode is determined by Rx4B[3-2]. 
2 Reserved (-5V Error - Analog In 6).. always reads 0 
1 Reserved (-12V Error — Analog In 5)always reads 0 
0 UICS5 +12V Voltage Error 
INO CRON sss adeescest teh sessed vent Saiecseessbexteacees default 
1 High or low limit exceeded 
Note: When either status register is read, status conditions in 
that register are reset. In the case of voltage priority 
indications, if two or more voltages were out of limits, then 
another indication would automatically be generated if it was 
not handled during interrupt service. Errant voltages may be 
disabled in the control register until the operator has time to 
clear the errant condition or set the limit higher or lower. 
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Offset 43 — Hardware Monitor Interrupt Mask 1 ......... RW 


7 Fan 2 Count Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
6 Fan 1 Count Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
5 CPU Internal Temp (DTD) Over Temp Thermal 
Alarm Mask 
0 Enable temperature 1 over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set )def 


1 Disable 
4 CPU Internal Temp (DTD) Error Mask 
0 Enable interrupt on error status bit set......... def 


1 Disable interrupt on error status bit set 

3. UIC45V/ AFE-5 Voltage Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 

2 Internal (VCC 3.3V) / AFE-7 Voltage Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 

1 North Bridge Core / AFE-4 Voltage Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 

0 CPU Core/ AFE-3 Voltage Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 


Offset 44 — Hardware Monitor Interrupt Mask 2 ......... RW 


7-6 Reserved i.eeeecccecccccseesessseeseeeteeenes always reads 0 
5 UIC1 Over Temp Thermal Alarm Mask 
0 Enable UlIClover-temp condition to control 


the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set)def 
1 Disable 
4 Chassis Intrusion Error Mask 
0 Enable interrupt on error status bit set......... def 


1 Disable interrupt on error status bit set 
3. UIC1 Temperature Error Mask 


0 Enable interrupt on error status bit set......... def 

1 Disable interrupt on error status bit set 
2 Reserved (-5V Error Mask)............... always reads 0 
1 Reserved (-12V Error Mask)............. always reads 0 
0 UICS5 +12V Voltage Error Mask 

0 Enable interrupt on error status bit set......... def 


1 Disable interrupt on error status bit set 
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Offset 45 — Analog Front End Control (00h) .................. RW 
7 Internal Current Source Select............... default = 0 
6 Oscillator Output Select... default = 0 
5 Clock Source Select....................cccceeeeee default = 0 
4 Clock Frequency Select... default = 0 
3. Negative Voltage Input Select ................. default = 0 
2 Cycle Time Select... eee default = 0 
1 Cycle Type Select... eee default = 0 
0 Data Input Select... eee default = 0 
Offset 46 — Analog Front End Test Control (00h).......... RW 
7 Built In Self Test (BIST) 
O  Disables.iiisc.ssitsiieds ascends 8 eee eee default 
1 Enable 
6-4 BIST Mode Select .................0 cee default = 0 


3-1 Reserved 
0 Channel Setting 
OQ Disables. iscssidicikncecs oasis default 
1 Enable 
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Offset 47 — Hardware Monitor Fan Configuration ....... RW 


7-6 Fan 2 RPM Control 
00 Divide by 1 
O01 Divide by 2. ......0..:cccceeeeceseeeceeeeeceee default 
10 Divide by 4 
11 Divide by 8 
5-4 Fan 1 RPM Control 
00 Divide by 1 
O01 Divide by 2. .2....c..cecceeesesescieeeeeeeee default 
10 Divide by 4 
11 Divide by 8 
3-0 Reserved 


Offset 48 — SMBus Address (2Dh)............sssecsssserssseeseees RW 
1 SMBUS BuSy....scsccs.cssccesesveacossovencesentassossovenseseoneeies 
0 Not Busy 
1 Busy (SMBus Transaction In Progress) 
6-0 SMBus Address .................ce default = 0101101b 
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Offset 49 — Hardware Monitor Temp Low Order ValueRW 
7-6 Internal Temperature Value Low-Order Bits 
Upper 8 bits are stored in offset 1Fh 
5-4 UIC1 Temperature Value Low-Order Bits 
Upper 8 bits are stored in offset 21h 
3. Over Temperature Active Low for PMU to 
Control Stop Clock 


O° Disablewis.icccieckcsteeccweievlie cn che nace: default 
1 Enable 

2 Chassis Active Low Output 20 msec 
O Disable 0... cece ceeccccecsssceceesseeeesseeeeeees default 
1 Enable 

1‘ Interrupt Active High Output 
O Disable 00... eceececscccecssceceesseeeesseeeeeees default 
1 Enable 

0 = Analog Front End (AFE) 
O . Disable: cccczssecisessncessarteserinenasstaptiaselaneeisccd default 
1 Enable 
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Offset 4A — Universal Input Channel Config (07h)....... RW 
JT Reserved oie cesceseeseessecseeesereneeees always reads 0 
6 UICS5 Configuration 
0 Voltage Monitoring «0.0... ee eeeeeeeeeneeee default 
1 Temperature Monitoring (NTC Thermister) 

5 UIC4 Configuration 
0 Voltage Monitoring.......... ersesessastavenve sos default 
1 Temperature Monitoring (NTC Thermister) 

4  UIC3 Configuration 
0 Voltage Monitoring.......... usgeudebiseuncenesesa default 
1 Temperature Monitoring (NTC Thermister) 

3. UIC2 Configuration 
0 Voltage Monitoring .......... eleqeqretetietsctes default 
1 Temperature Monitoring (NTC Thermister) 

2 UIC1 Configuration 
0 Voltage Monitoring 
1 Temp Monitoring (NTC Thermister).... default 

1-0) Reserved —w.rrcrrcccccccssccsresssessesecessees always reads 


Sie 
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Offset 4B — Temperature Configuration 1 (15h)............ RW 


7-4 Reserved ou. eeeeeeeeees always reads 0001b 
3-2 UIC1 Hot Temp Interrupt Mode Select..... def=01b 
1-0 CPU DTD Hot Temp Intrpt Mode Select .. def=01b 


Offset 4C — Temperature Configuration 2 (55h)............ RW 


7-6 UIC5 Hot Temp Interrupt Mode Select....... def=01 
5-4 UIC4 Hot Temp Interrupt Mode Select....... def=01 
3-2 UIC3 Hot Temp Interrupt Mode Select....... def=01 
1-0 UIC2 Hot Temp Interrupt Mode Select....... def=01 


The following applies to the Interrupt Mode Select fields of 
the above two registers: 


00 Default Interrupt Mode. An interrupt occurs if 
the temperature goes above the hot limit. The 
interrupt will be cleared once the status 
register is read, but will be generated again 
when the next conversion is completed. 
Interrupts will continue to be generated until 
the temperature goes below the hysteresis 
limit. 

01 One-Time Interrupt Mode. An interrupt is 
generated if the temperrature goes above the 
hot limit. The interrupt will be cleared when 
the status register is read. Another interrupt 
will not be generated until the temperature first 
drops below the hysteresis limit............. default 

10 Comparator mode. An interrupt occurs if the 
temperature goes above the hot limit. This 
interrupt remains active until the temperature 
goes below the hot limit (i.e., no hysteresis). 

11 Default Interrupt Mode (same as 00) 
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Offset 4D — Temperature Resolution (OOh) .............eceseee RO 


7-6 UICS Temperature LSBs 
5-4 UIC4 Temperature LSBs 
3-2 UIC3 Temperature LSBs 
1-0 UIC2 Temperature LSBs 


Offset 4E — Over Temperature Control (OFh) ............... RW 


7-4 Reserved oi.eeeccceccceecceeseeesesseesteeeees always reads 0 
3. UICS5 Over Temp Condition Activates OT Status 


0 Enable 

L. Disablewise disnisiencic eck enews default 
2 UIC4 Over Temp Condition Activates OT Status 

0 Enable 

1. Disableseiiessc esis igseendicvesase Gaesseeeeccs default 
1 UIC3 Over Temp Condition Activates OT Status 

0 Enable 

L Disableseiss. eieskissisncchiae bh ievieeals default 
0 UIC2 Over Temp Condition Activates OT Status 

0 Enable 

Le (Disable: sicses: acc a vseecheics eatsteeccsesees anor default 
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Device 0 Function 5 & 6 Registers - AC97 Audio & Modem 
Codecs 

The codec interface is hardware compatible with AC97 and 
SoundBlaster Pro. There are two sets of software accessible 
registers: PCI configuration registers and I/O registers. The 
PCI configuration registers for the Audio Codec are located in 
the function 5 PCI configuration space of the VT8231. The 
PCI configuration registers for the Modem Codec are located 
in the function 6 PCI configuration space. The I/O registers 
are located in the system I/O space. 


PCI Configuration Space Header — Function 5 Audio 


Offset 1-0 - Vendor ID ...............-.:ssssssesesesseeeesetseeeeeeseeteees RO 
15-0 Vendor ID ............... (1106h = VIA Technologies) 
Offset 3-2 - Device ID.............-s:ssssssssesesesseseseeseteeeeseeeteeeees RO 
15-0 Device ID _........... (3058h = VT8231 Audio Codec) 
Offset 5-4 - COMMANA.,.......-.-scscscsssssssesseseseseseseeseseeeseteeeeeee RW. 
15-10 Reserved ou. eeeeeneeteeenees always reads 0 
9 Fast Back-to-Back...000....0 ec ceceeeeeeeteeeeeees fixed at 0 
8 SERR# Enable... ce eeceeeeeeneeeeeeees fixed at 0 
7 Address Stepping «00.0.0... eee eee fixed at 0 
6 Parity Error Response..........0..0. eee fixed at 0 
5 VGA Palette Snoop .............cccccceceseeteeeees fixed at 0 
4 Memory Write and Invalidate................... fixed at 0 
3 Special Cycle Monitoring ....................... fixed at 0 
2 Bus Master is. .ccccci ccs. cies cesta seid seeteeees fixed at 0 
1 Memory Space... ccccececseesseeteeeeeeeees fixed at 0 
O WOSpace occ default=0 (disabled) 
Offset 7-6 - Status............cscssrscsrssrssrssssscssscssssssessesees RWC 
15 Detected Parity Error..................0.. always reads 0 
14  Signalled System Error .......0.000. default=0 
13. Received Master Abort.......00000.. ee fixed at 0 
12 Received Target Abort ....0..... eee fixed at 0 
11 Signalled Target Abort... fixed at 0 
10-9 DEVSEL# Timing 
00 Fast 
OL Meditim ....... ec ceceeceesceseeeeeessecsseenseeeeenes fixed 
10 Slow 
11 Reserved 
8 = Data Parity Error ..0....... eee fixed at 0 
7 Fast Back-to-Back Capable.........00..00.0.0.. fixed at 0 
6-5 Reserved on..eeececceesceeseesteeseeneeenes always reads 0 
4 PMU  agkcetnwicdeiinien diaiiniees fixed at 1 


3-0 Reserved 


Offset 8 - Revision ID (nnh)............ccccsssssssersssssssssssssreees RO 


7-0 Silicon Revision Code 


Offset 9 - Programming Interface (OO0h)..............0ceceeeseees RO 


Offset A - Sub Class Code (01lh=Audio Device) ..........000 RO 
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Offset B - Base Class Code (04h=Multimedia Device)..... RO 


Offset D - Latency Timer (00h) ............sscsscssssssssssssssseessees RO 


Offset E - Header T 


(OOK) icccsrivsess ccesesecdeseodecsosteveceauees RO 


Offset 13-10 - Base Address 0 —- SGD Control / Status .. RW 

31-16 Reserved 

15-8 Base AddresS..............cccccccccseseseseeeseeeeees default = 00h 
7-0 00000001b (256 bytes) 


bideesesnegsecuaefustetsseustetetensects always reads 0 


Offset 17-14 - Base Address 1 — FM NMI Status............ RW 
31-16 Reserved on. ceeeeeeeeeeeeeees always reads 0 
15-2 Base AdYreS.............c:ceseceeereeesteeeees default = 0000h 
1-0 01b (4 bytes) 
Offset 1B-18 - Base Address 2 — MIDI Port ...........+..+42e RW 
31-16 Reserved oo..eeeccceseeseeteeereeeeees always reads 0 


15-2 Base AdAFeSS...............cccccceeececeeseeees default = 0330h 
1-0 01b (4 bytes) 


Offset 2F-2C — Subsystem ID / Sub Vendor ID............. RO* 


*This register is RW if function 5-6 Rx42[5] = 1 


Offset 34 — Capture Pointer (COh) .............ccccccccscscsssceceees RO 


Offset 3C - Interrupt Line .................cccccccscscscrcscrcrorsreeeer RW 


7-4 Reserved 
3-0 Audio Interrupt Routing 

0000 Disabled... i.e ccc ceceesssssseseeeesesseeeees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ10 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (03h)............sccccssssssssssssssesssees RO 


Offset 3E - Minimum Grant (OOh)...........cccccsscssssssssssseees RO 


Offset 3F - Minimum Latency (OOh)...........ccccscsscsssessees RO 
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PCI Configuration Space Header — Function 6 Modem 


Offset 1-0 - Vendor ID .............-.:.::ssssseseseeseseeeeseeeeeeeeteteees RO 
7-0 Vendor ID ou... (1106h = VIA Technologies) 
Offset 3-2 - Device ID.............-ssssssssesesesesesceeseeeteeeeeeeeeeteeee RO 
7-0 DeviceID (3068h = VT8231 Modem Codec) 
Offset 5-4 - Command..............-.-sssseseseseseseseeeseteeeesseeeeeeee RW 
15-10 Reserved on..eccceceseseeeeeteeeeees always reads 0 
9 Fast Back-to-BacK...000.0.. ce eceeeeeeteenees fixed at 0 
8 SERR# Enable... ce eceeereeeeenees fixed at 0 
7 Address Stepping ..............0.. cc eeeeeeeseeeees fixed at 0 
6 Parity Error Response....................::08 fixed at 0 
5 VGA Palette Snoop .............c:cccceceeseeteeees fixed at 0 
4 Memory Write and Invalidate................... fixed at 0 
3 Special Cycle Monitoring ...................0... fixed at 0 
2 Bus: Master wcciccci.cccsucesncctsvainiencscns fixed at 0 
1 Memory Space... eeeeeeeeeeeeeeeee fixed at 0 
O WOSpace oes default=0 (disabled) 
Offset 7-6 - Status...........s.scscscscscscscscsssececesssssesssesscesesseees RWC 
15 Detected Parity Error................... always reads 0 
14  Signalled System Error .......00.0.. ee fixed at 0 
13. Received Master Abort..............0..c eee fixed at 0 
12 Received Target Abort ...............0.c eee fixed at 0 
11 Signalled Target Abort...........0000.0. fixed at 0 
10-9 DEVSEL# Timing 
00 Fast 
Ol Medtumiescs: cccccceaed Gitinniicd iene fixed 
10 Slow 
11 Reserved 
8 Data Parity Error... eee eerste eres fixed at 0 
7 Fast Back-to-Back Capable................0....... fixed at 0 
6-0 Reserved oi..ieeeceeeesceesesteesteeteeeees always reads 0 
Offset 8 - Revision ID (nnnh) ...........ccscecscecsseessessecssossseseees RO 


7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (O0h)..............c0ecceeeee *RO 


Offset A - Sub Class Code (80h)............cscccssssssssssssserseees *RO 


Offset B - Base Class Code (07)h).............cccccsssssssssssesseees *RO 


*Registers 9-B are RW if function 5-6 Rx44[5] = 1 


Offset D - Latency Timer (OOh)..............cccsscssssssssssssserseees RO 


Offset E - Header T 


COOK) -sarcsssccsteccessscavecss coasectecssseoueets RO 


Offset F - BIST (OOh)...........csssssssssssssssssssosssessessseversessersoees RO 
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Offset 13-10 - Base Address 0 — SGD Control / Status.. RW 

31-16 Reserved on. eeeeeeeeeeeeeeeees always reads 0 

15-8 Base AddreSS................cccceccecececeesenteeeees default = 00h 
7-0 00000001b (256 bytes) 


Offset 3C - Interrupt Line ...............cccccccssscssssssscssscssseesees RW 


7-4 Reserved 
3-0 Audio Interrupt Routing 

0000 Disabled... cceccccessceceeseeeesteeeeeens default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ10 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (O3h)............scsccscscssssssssssssseseeses RO 


Offset 3E - Minimum Grant (OOh)..........ccccccsssssssssssesseees RO 


Offset 3F - Minimum Latency (OOh)..........ccccccsssrsssresseees RO 
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Revision 2.32, September 1, 2004 


WY Technologies, Inc. 
Pali we connect 


Function 5 & 6 Codec-Specific Configuration Registers 


Offset 40 — AC97 Interface Status 
7-3 Reserved 
2 Secondary Codec Ready Status ..............sssseeeee RO 
0 Codec Not Ready 
1 Codec Ready (AC97 ctrlr can access codec) 
1 AC97 Codec Low-Power Status.............scessceees RO 
0 AC97 Codec not in low-power mode 
1 AC97 Codec in low-power mode 
0 AC97 Codec Ready Status ............sccscccscsseessees RO 
0 Codec Not Ready 
1 Codec Ready (AC97 ctrlr can access codec) 
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Offset 41 — AC Link Interface Control ...........:ssssee RW. 
7  AC-Link Interface Enable (ENAC97) 
LO DD (yo) (<r default 
1 Enable 
6 AC-Link Reset (ACRST#) 
0 Assert AC-Link Reset.........0. cece eeeeee default 


1 De-assert AC-Link Reset 
5  AC-Link Sync (RSYNCHI) 
0 Release SYNC... eee eeeeeeeeeeeeeteeeeeeeees default 
1 Force SYNC High 
4 AC-Link Serial Data Out 
0 Release SDO..... cece eeneteeeens default 
1 Force SDO High 
3 Variable-Sample-Rate On-Demand Mode 
O° Disable accu ass eal enns mes default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
2 AC Link SGD Read Channel PCM Data Output 
O Disablesnus aaeenie ennai default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
1 AC Link FM Channel PCM Data Out (SELFM) 
O Disable: siccicci cusses ities anes default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
0 AC Link SB PCM Data Output (SELSB) 
O Disable. sicccckiccdstantnse tian cass default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
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Offset 42 — Function Enable...............s0s0e0+ RW (Function 5 
Offset 42 — Function Enable .............ccceseseees RO (Function 6 
7 MIDI PnP 


0 MIDI Port Address Selected by Rx43[3-2]..def 
1 MIDI Port Address Selected by IOBase2 
6 Mask MIDI IRQ 


O: . Wisabléc.sece ici cece default 
1 Enable 

5 Function 5 Config Reg Rx2C Writable 
OQ: SFORX2C-2F RO secs texviiescniecninen: default 


1 FSRx2C-2F RW 
4 Gate SoundBlaster PCM When FIFO Empty 


O° Disable wsscccicieck otis, tek teen: default 
1 Enable 

3. Game Port Enable (ENGAME) 
(One DD Ey: 10) (<r default 


1 Enable (200-207h) 

2 FM Enable (ENFM) 
O Disable 0.0... cece ceecccceesssceceesseeeesseseeeens default 
1 Enable (388-38B) 

1 MIDI Enable (ENMIDI) 


(Oe DD Ey: 10) (<r default 
1 Enable 

0 SoundBlaster Enable (ENSB) 
(Oe DD It: 10) (<r default 
1 Enable 


OO; IROS sscataunnudaniudanauaeies default 


5-4 SoundBlaster DRQ Select (SBDRQS[1:0]) 
00 DMA Channel 0 
01 DMA Channel 1.0.0... eeeeeeee ees default 
10 DMA Channel 2 
11 DMA Channel 3 
3-2 MIDI Decode Select (MIDIBASE) 
00 300-303h 
01 310-313h 
10 320-323h 
Ll. 330233 3h eisgecicsitedl Gachdeiessccidassstavaaneees default 


OO” 220-22 Bhs pisses ees ee Gilad eee default 
01 240-24Fh 
10 260-26Fh 
11 280-28Fh 
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Offset 44 — MC97 Interface Control .......... RO (Function 5 
Offset 44 — MC97 Interface Control ......... RW (Function 6 
7  AC-Link Interface for Slot-5 
QO Wisabléssccsscvceki wcicaiankewwade default 
1 Enable 
6 Secondary Codec Support 
©. WDisabl€s sects ced atin nssheaise default 
1 Enable 
5 Function 6 Config Reg Rx9-B Writable 
0 F6RX9-B RO... eee cccccessteeseceeeesereee default 


1 F6Rx9-B RW 
4 Function 6 Config Reg 2Ch Writable 
O FORX2C-2F RO wee eecesecseeees default 
1 F6Rx2C-2F RW 
3-0 Reserved 


7-3 Reserved 
2 FM IRQ Select 

0 Route FM Trap interrupt to NMI........... default 
1 Route FM Trap interrupt to SMI 

1 FM SGD Data for SoundBlaster Mixing 


COD DD Ist: 10) (<r default 
1 Enable 
0 EFM Trap Interrupt 
0 Enable 
| ee DD Is: 10) (<r default 
Offset 4B-4A — Game Port Base AddFeSs ..............c00seee RW 
15-0 Game Port Base Address................. default = 0200h 


-122- Device 0 Function 5 & 6 Registers - AC97 Audio & Modem Codecs 
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Pali we connect 


I/O Base 0 Registers —Audio/Modem Scatter/Gather DMA 
Read / Write through function 5, R/O through function 6. 


V/O Offset 0 — Audio SGD Read Channel Status ......... RWC 
7 SGD Active (0 = completed or terminated) ....... RO 

6 SGD Paused.............cccccccrscssscssscscsscsssscsscesscssscserens RO 
5-4 Reserved ou. eesseseeseeneeeeee always reads 0 

3. SGD Trigger Queued (will restart after EOL)..RO 


2 SGD Stopped (write 1 to resume)................06 RWC 
T, “SGDEOL, ssccisscascccscccaussdssonvserscccvectseenesasceevens RWC 
O° “SGD BIAG® eccsissceedssceccesonvsscovesvoscececssascusscosesnese RWC 
1/O Offset 1 — Audio SGD Read Channel Control ......... RW 
T SGD Start we esseesseeee WO (always reads 0) 
0 No effect 
1 Start SGD read channel operation 
6 SGD Terminate .................08 WO (always reads 0) 
0 No effect 


1 Terminate SGD read channel operation 
5-4 Reserved _....always reads 0, writing | not allowed 
3. SGD Pause 
0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2=O: JROSER VEC! <sisssesccessisassaasiesceeaiazacrastients always reads 0 


I/O Offset 2 — Audio SGD Read Channel Type............... RW 


7  Auto-Start SGD at EOL (1=Enable)....... default = 0 
6 Recording FIFO (1=Enable)........0...0..0.... default = 0 
5 PCM 16-Bit Format 

O  8-Bit Format... ee eeceeeeeseeeeeeeeeeees default 


1 16-Bit Format 
4 PCM Stereo Format 
O Mono Format .0..... ee eeeeeeeeeeneeeeeeneeeeeees default 
1 Stereo Format 
3-2 Interrupt Select 
00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1 ‘Interrupt on EOL @ End of Block (1=Ena)... def=0 
0 Interrupt on FLAG @ End-of-Blk (1=Ena) ... def=0 


I/O Offset 7-4 — Audio SGD R Ch Table Pointer Base .. RW 


31-0 SGD Table Pointer Base Address (even addr) ....W 
Current Pointer ACdress............ccscssssssssscscscsssseees R 


I/O Offset F-C — Audio SGD R Ch Current Count......... RO 
31-24 Reserved o..ccceccecccsesseeseereeeeees always reads 0 
23-0 Current SGD Read Channel Count 


SGD Table Format 


63 62 61 60-56 55-32 31-0 
EOL FLAG STOP -reserved- Base Base 
Count Address 
[23:0] [31:0] 
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V/O Offset 10 — Audio SGD Write Channel Status ......... RO 
7 SGD Active (0 = completed or terminated)....... RO 

G.. SGD Pause sircccicscievsessccavsouseesveavsecevesvsscsesnsssesness RO 
5-4 Reserved oe eeeeeeeeeeseesseenees always reads 0 

3. SGD Trigger Queued (will restart after EOL).RO 


2 SGD Stopped (write 1 to resume) ................. RWC 
TL YSGD HOU? - ssscavesssecvevvescevcnssesttesseussccsenveencseoves RWC 
O°  -SGDABIAG? -xescscsisscecesscsesssscscesseancesesensseesdsvavses RWC 
I/O Offset 11 — Audio SGD Write Channel Control...... RW 
T SGD Start wee eeesssesseees WO (always reads 0) 
0 No effect 
1 Start SGD write channel operation 
6 SGD Terminate...............ccce WO (always reads 0) 
0 No effect 


1 Terminate SGD write channel operation 
5-4 Reserved _....always reads 0, writing | not allowed 
3. SGD Pause 
0 Release SGD write channel pause and resume 
the transfer from the paused line 
1 Pause SGD write channel operation (SGD 
write channel pointer stays at current address) 
2-0) Reserved oe cescesecsecseeeseeeneeees always reads 0 


I/O Offset 12 — Audio SGD Write Channel Type.......... RW 
7  Auto-Start SGD at EOL (1=Enable)........ default = 0 
6 Recording FIFO (1=Enable).........00000... default = 0 
5 PCM 16-Bit Format 
0 8-Bit Format ..0.... ee ceceeeeseeeteeseeneeees default 


1 16-Bit Format 
4 PCM Stereo Format 
O Mono Format... ceeeeeeecseeeceteeeeeeees default 
1 Stereo Format 
3-2 Reserved ooe..eeeccecceeseeeseesteeseeeteeees always reads 0 
1 ‘Interrupt on EOL @ End of Block (1=Ena)... def=0 
0 = Interrupt on FLAG @ End-of-Blk (1=Ena).... def=0 


I/O Offset 17-14 — Audio SGD W Ch Table Pointer BaseRW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer Address .............csscesssesssseesseeseees R 


I/O Offset 1F-1C — Audio SGD W Ch Current Count... RO 
31-24 Reserved oo..cecccccccscessseeteereeeeees always reads 0 
23-0 Current SGD Write Channel Count 


EOL _ End Of Link. 1 indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, 
then an interrupt is generated at the end of the 
transfer. 

FLAG Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 

STOP Block Stop. If set, transfer pauses at the end of this 
block. To resume the transfer, write 1 to Rx?0[2]. 
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Pali we connect 


Read / Write through function 5, R/O through function 6. 
The following set of registers is dedicated for FM: 


1/O Offset 20 - FM SGD Read Channel Status ........... RWC 
7 SGD Active (0 = completed or terminated) ....... RO 
6 —§ SGD Paused...........ssssscssscssscsssccsssssvssesnsesssessesesens RO 
5-4 Reserved on..eeeeececceesceeseesteesteeneeeees always reads 0 
3. SGD Trigger Queued (will restart after EOL)..RO 
2 SGD Stopped (write 1 to resume)...............0008 RWC 
LD SGD LOD, viscescessccssscscsssssesessossestseossessesocsvssees RWC 
O° SGD Fa ssccssesiecescsisaseseesectocsevasecscorsasestenesecs RWC 
1/O Offset 21 - FM SGD Read Channel Control............ RW 
T SGD Start wn essseeeseeeee WO (always reads 0) 
0 No effect 
1 Start SGD read channel operation 
6 SGD Terminate .................08. WO (always reads 0) 
0 No effect 
1 Terminate SGD read channel operation 
5-4 Reserved _....always reads 0, writing 1 not allowed 
3 “SGD Pause: satiessscsscvsssesscnadvenses sstesnsossevessunssssseosien RW 


0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2-0) Reserved oi..eeeececceeseesesteesteeneeenes always reads 0 


I/O Offset 22 — FM SGD Read Channel Type .............06 RW 


7  Auto-Start SGD at EOL (1=Enable)....... default = 0 
6-4 Reserved ou. eseesecseeeneeeees always reads 0 
3-2 Interrupt Select 

00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1‘ Interrupt on EOL @ End of Block 


O Disables. e ise scasceih nani eeieniand default 
1 Enable 

0 Interrupt on FLAG @ End-of-Blk 
O “Disable iiisscichesiccissecdedvecsdi ease ead default 
1 Enable 


I/O Offset 27-24 — FM SGD Rd Ch Table Pointer Base RW 


31-0 SGD Table Pointer Base Address (even addr) ....W 
Current Pointer Address.............sccccsrssscesccessserees R 


V/O Offset 2F-2C — FM SGD Rd Chan Current Count...RO 


31-24 Reserved oe ceeeeeeeeeeeeeeeees always reads 0 
23-0 Current SGD FM Read Channel Count 
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Pali we connect 


Read / Write through function 6, R/O through function 5. 


I/O Offset 40 - Modem SGD Read Channel Status..... RWC 
7 SGD Active (0 = completed or terminated) ....... RO 
GO. SGD) Pause sscisissssicccssisssrssesscssscsssscsssensssasssvensacess RO 


5-4 Reserved oun..eeeeceecceesceeseeeteeseeneeeees always reads 0 
3. SGD Trigger Queued (will restart after EOL)..RO 


2 SGD Stopped (write 1 to resume)...............0008 RWC 
D. (SGD BOL: sesceieiciscsastessscestscesesssasenseasssesecaosecs RWC 
OD SGD BAG ossscssessctescstsssescossssacsceaseessctsasessenssess RWC 
1/O Offset 41 - Modem SGD Read Channel Control..... RW 
T SGD Start win eesseeseeeee WO (always reads 0) 
0 No effect 
1 Start SGD read channel operation 
6 SGD Terminate .................00 WO (always reads 0) 
0 No effect 
1 Terminate SGD read channel operation 
5-4 Test (Do Not Program)...................... always write 0 
3 “SGD Pause cssssssscccsessvcsssnsssesssvsseccvenvesenssonsessnvesses RW 


0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2-0 Reserved ouu...eecccesccsssesseessecseeneeenes always reads 0 


I/O Offset 42 — Modem SGD Read Channel Type ......... RW 


7  Auto-Start SGD at EOL (1=Enable)....... default = 0 
6-4 Reserved 
3-2 Interrupt Select 

00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1‘ Interrupt on EOL @ End of Block 


O Disable woe cece sccscecsessssseseeessesseeeees default 
1 Enable 

0 Interrupt on FLAG @ End-of-Blk 
QO “Disable sce iisciss esectasshissiivesiies aacisesarkekd default 
1 Enable 


I/O Offset 47-44 — Modem SGD R Ch Table Ptr Base... RW 


31-0 SGD Table Pointer Base Address (even addr) ....W 
Current Pointer Address..............scsccsssssccscseesserees R 


I/O Offset 4F-4C — Modem SGD R Ch Current Count ..RO 


31-24 Reserved oe ceeeeeeeeeeeeereees always reads 0 
23-0 Current SGD Read Channel Count 


SGD Table Format 


63 62 61 60-56 55-32 31-0 
EOL FLAG STOP -reserved- Base Base 
Count Address 
[23:0] [31:0] 
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V/O Offset 50 — Modem SGD Write Channel Status....... RO 
7 SGD Active (0 = completed or terminated)....... RO 
G SGD Pause i ..secsssccisccececssssorscvsscoserssssosccessesecvesies RO 


5-4 Reserved on. eeeceeeeseesseenees always reads 0 
3. SGD Trigger Queued (will restart after EOL).RO 


2 SGD Stopped (write 1 to resume) ................. RWC 
T. SGD EOE. - gissssscsccovestsscocstcsssevevtscesssssebovtsseacons RWC 
0 SGD Flag accessssssssssessssesseseesesseseesesseseenens RWC 
V/O Offset 51 - Modem SGD Write Channel Control... RW 
T SGD Start wn eecsssessees WO (always reads 0) 
0 No effect 
1 Start SGD write channel operation 
6 SGD Terminate.................cc0 WO (always reads 0) 
0 No effect 
1 Terminate SGD write channel operation 
5-4 Test (Do Not Program) ...................... always write 0 
3 SGD Pause  ........cscssesssssscesssscssecssessccssccsssesesseoes RW 


0 Release SGD write channel pause and resume 
the transfer from the paused line 
1 Pause SGD write channel operation (SGD 
write channel pointer stays at current address) 
2-0) Reserved ooieeceeceecesessecseeseeereeees always reads 0 


7  Auto-Start SGD at EOL (1=Enable)........ default = 0 
6-2 Reserved ..eeeccccceccceeseeeeeteeeteeeees always reads 0 
1 ‘Interrupt on EOL @ End of Block (1=Ena)... def=0 
0 = Interrupt on FLAG @ End-of-Blk (1=Ena).... def=0 


I/O Offset 57-54 — Modem SGD W Ch Table Ptr Base. RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer Address .............csscsssessseesseeeeeees R 


I/O Offset 5F-5C — Modem SGD W Ch Current Count. RO 
31-24 Reserved ne eeeeeeeeeeeeeneees always reads 0 
23-0 Current SGD Write Channel Count 


EOL _ End Of Link. | indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, 
then an interrupt is generated at the end of the 
transfer. 

FLAG Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 

STOP Block Stop. If set, transfer pauses at the end of this 
block. To resume the transfer, write 1 to Rx?0[2]. 
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Pali we connect 


The audio / modem interface is compliant with AC97. Refer 
to the AC97 specification and AC97 Codec data sheets for 
further details. 


Read / Write through both functions 5 and 6. 


Offset 83-80 — AC97 Controller Command / Status....... RW 
Read / Write through both functions 5 and 6. 


31-30 Codec ID 
00 Select Primary Codec 
01 Select Secondary Codec 
Ix -reserved- 
29-28 Reserved o..cceececeseesseeeeereeeeeees always reads 0 
27 Secondary Codec Data / Status / Index Valid. RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
26> -ROSEFVEd:  ssccocchesiszsiseeesstteesnesicess always reads 0 
25. Primary Codec Data / Status / Index Valid ... RWC 


0 Not Valid 
1 Valid (OK to Read bits 0-23) 
24 AC97 Controller Busy 0.0.0.0... eeeeeeeeees RO 
0 Primary Codec is ready for a register access 
command 


1 AC97 Controller is sending a command to the 
primary codec (commands are not accepted) 
23 Codec Command Register Write Mode............ RW 
0 Select Codec command register write mode 
1 Select Codec command register read mode 
22-16 Codec Command Register Index [7:1].............. RW 
Index of the AC97 codec command register to access 
(in the attached codec). Data must be written before 
or at the same time as Index as writing to the index 
triggers the AC97 controller to access the addressed 
codec register over the AC-link interface. 
15-0 Codec Command Register Data / Status........... RW 
W_ Codec Command Register Data 
R_ Codec Status Register Data 
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31-30 Reserved oo..eeecccccesseesseeseeereeeeees always reads 0 
29 Modem Write Chan SGD Active Shadow(Rx50[7]) 
28 Modem Read Chan SGD Active Shadow (Rx40[7]) 

27-26 Reserved on.ceeccccccccsseesseeteeteeeeeeeees always reads 0 
25 Modem Write Chan SGD STOP Shadow(Rx50[2]) 
24 Modem Read Chan SGD STOP Shadow (Rx40[2]) 


23-22, RESCVVED —neciseccsccesccetsaceecscesieedieesiees always reads 0 
21 Modem Write Chan SGD EOL Shadow . (Rx50[1]) 
20 Modem Read Chan SGD EOL Shadow ..(Rx40[1]) 

19-18 Reserved ou. eeeeeseeseerseerees always reads 0 
17 Modem Write Chan SGD FLAG Shadow(Rx50[0]) 
16 Modem Read Chan SGD FLAG Shadow (Rx40[0]) 


13. Audio Write Chan SGD Active Shadow..(Rx10[7]) 
12. Audio Read Chan SGD Active Shadow...(Rx00[7]) 
11. Reserved 


9 Audio Write Chan SGD STOP Shadow..(Rx10[2]) 
8 Audio Read Chan SGD STOP Shadow...(Rx00[2]) 


Reserved oieceeeecccscsseeseeeseeeeeeeeeeeeees always reads 0 
FM Channel SGD EOL Shadow............... (Rx20[1]) 
Audio Write Chan SGD EOL Shadow... (Rx10[1]) 
Audio Read Chan SGD EOL Shadow..... (Rx00[1]) 
Reserved oi.eececccscecsseeseseeeeeeeeeeeees always reads 0 
FM Channel SGD FLAG Shadow............ (Rx20[0]) 
Audio Write Chan SGD FLAG Shadow .(Rx10[0]) 
Audio Read Chan SGD FLAG Shadow ..(Rx00[0]) 


om#nNnNwhungn ~l 


Read / Only through function 5 and Read / Write through 
function 6: 


Offset 8B-88 — Codec GPI Interrupt Status /GPIO... RWC 


31-16 GPI Interrupt Status... eeeeeneeeeees RWC 
R_ GPI[15-0] Interrupt Status 
W_ | toclear 

15-0 Codec GPIO (0... eccccecceeceseeeteceeeeseenneeeeeaes RW 


R_ Reflect status of Codec GPI[15-0] 
W_ Triggers AC-Link slot-12 output to codec 


Offset 8F-8C — Codec GPI Interrupt Enable.................. RW 
31-16 Interrupt on GPI[15-0] Change of Status ......... RW 
0 Disable 
1 Enable 


15-0 Reserved oes eesecseeseereeees always reads 0 
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I/O Base 1 Registers — Audio FM NMI Status Registers 
These registers are accessable through function 5 only. 


I/O Offset 0 — FM NMI Status 


7-2 Reserved n..eeeeccecceescesseesseeseeneeeees always reads 0 
1-0 FM NMI Status 

00 Undefined 

01 OPL3 Bank 0 

10 OPL3 Bank 1 

11 Undefined 


V/O Offset 1 — FM NMI Data. .............cccccsssrsssrsesssessevesees RO 
7-0 FM NMI Data 


This register allows readback of the data written to 
the FM data port 


VO Offset 2 — FM NMI Inde .............s.ssssresssersersesvsssesoees RO 
7-0 FM NMI Index 
This register allows readback of the data written to 
the FM index port 
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I/O Base 2 Registers — MIDI / Game Port 
These registers are accessable through function 5 only. 


T/O Offset 1-0 — MIDI Base............scccssssssssssssssssssscesssssees RW 
15-0 MIDI Port Base Addres................... default = 0330h 
1/O Offset 3-2 — Game Port Base.............scscccsssssssssreseees RW 
15-0 Game Port Base Address.................. default = 0200h 


These registers are functional only if Rx42[6] = 1 
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WY Technologies, Inc. 
Pali we connect 


Memory Mapped I/O APIC Registers 


Data for the APIC register pointed to by the APIC 
index 


Memory Address FEC00020 — APIC IRQ Pin AssertionWO 
T-5 Reserved oe. eceeeesesseesseeseeeseeeees always reads 0 
4-0 APIC IRQ Number....................0.. default undefined 

IRQ # for this interrupt. Valid values are 0-23 only. 


Memory Address FEC00040 — APIC EOL..............ccceeee WO 


7-0 Redirection Entry Clear................ default undefined 
When a write is issued to this register, the APIC will 
check this field and compare it with the vector field 
for each entry in the I/O redirection table. When a 
match is found, the “Remote IRR” bit for that I/O 
Redirection Entry will be cleared. 
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Indexed I/O APIC 32-bit Registers 


Offset 0 — APIC Identification (0000 0000h) .................. RW 


31-28 Reserved on. eceeeeeeeeeeeeeee always reads 0 

27-24 APIC Identification ........0.. eee default = 0 
Software must program this value before using the 
APIC. 


23-0 Reserved 


31-24 Reserved 


Led vansd een tes Votds extiaesdaseoctoxd always reads 00h 

23-16 Maximum Redirection................... always reads 17h 
Equal to the number of APIC interrupt pins minus 
one. For this APIC, this value is 17h (23 decimal). 


15-8 Reserved oo..eccececccesseeseeeseeeeees always reads 00h 
7-0 APIC Version.............0..:c cece always reads 11h 
The implementation version for this APIC is 11h. 


Offset 2— APIC Arbitration (0000 0000h) ..................0008 RO 


31-28 Reserved oo..cccccccesseseeeseeeeees always reads 00h 
27-24 APIC Arbitration ID.........0000000... always reads 00h 
23-0 Reserved on. eeeeeeeeseenseerees always reads 00h 


Memory Mapped I/O APIC 


WY Technologies, Inc. 
Pali we connect 


Offset 3F-10 — I/O Redirection Table 

This table contains 24 registers, with one dedicated table entry 
for each of the 24 APIC interrupt signals. Each 64-bit register 
consists of two 32-bit values at consecutive index locations, 
with the low 32 bits at the even index and the upper 32 bits at 
the odd index. The default value for all registers is xxx] xxxx 
XXXX XXxxh. 


Offset 11-10 — I/O Redirection — APIC IRQO.................. RW 
Offset 13-12 — I/O Redirection — APIC IRQ1..............04 RW 
Offset 15-14 — I/O Redirection — APIC IRQ2...............04 RW 
Offset 17-16 — I/O Redirection — APIC IRQ3.............004 RW 


Offset 19-18 — I/O Redirection — APIC IRQ4.............000 RW 
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Format for Each I/O Redirection Table Entry: 


Physical Mode (bit-11=0) 
63-60 Reserved o...ececcecceseeseesteesteeteeees always reads 0 
59-56 APICID ou. eeeceeeees default = undefined 
Logical Mode (bit-11=1) 
63-56 Destination «0.0.0.0... ee default = undefined 


55-17 Reserved oo..cceccecccceesseeseeeeeeereeeeees always reads 0 


16 Interrupt Masked 


O Not masked... ee eecesceseeeceeseeereeeeeeees default 
1 Masked 

15 Trigger Mode 
0 Edge Sensitive ........ ce ceceseesseeseeeeereeees default 


1 Level Sensitive 
14 Remote IRR (Level Sensitive Interrupts Only) RO 
0 EOI message with a matching interrupt vector 
received from a local APIC 
1 Level sensitive interrupt sent by IOAPIC 
accepted by local APIC(s) 
13 Interrupt Input Pin Polarity 


0 Active High .0.. eee eseeseseeeceseeeeceseees default 
1 Active Low 
12 Delivery Statuy............csssscscessessecsseseesssesseeesees RO 
Contains the current status of the delivery of this 
interrupt. 


0 Idle (no activity) 

1 Send Pending (the interrupt has been injected 
but its delivery is temporarily delayed either 
because the APIC bus is busy or because the 
receiving APIC unit cannot currently accept 
the interrupt) 

11 Destination Mode 
Determines the interpretation of bits 56-63. 
O Physical Mode ou... eeeeeeeseeseeseeseeeeeneees default 
1 Lowest Priority 


10-8 Delivery Mode 
Specifies how the APICs listed in the destination 
field should act upon reception of this signal 
OOO Fixed: iiccc esc cctesexenecintieteveevoaseice ces default 
001 Logical Mode 
010 SMI 
O11 -reserved- 
100 NMI 
101 INIT# 
110 -reserved- 
111 External INT 


7-0 Interrupt Vector 
Contains the interrupt vector for this interrupt. 
Vector values range from 10h to FEh. 
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Device 1 Function 0 Registers - LAN 
All registers are located in the device 1 function 0 PCI 
configuration space of the VT8231. These registers are 


accessed through PCI configuration mechanism #1 via I/O 
address CF8/CFC. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID = 1106)..................sessssressssesereeseees RO 
Offset 3-2 - Device ID = 3065). .............ssesssssessserssersesseseers RO 
Offset 5-4 - Comman...........-..-sssssseseseseseessesetetseseeseeteteee RW 
15-10 Reserved ou..ccccecescesesteeteetees always reads 0 
9 Fast Back-to-Back Cycles.................. always reads 0 

8 SERR# Enable... ee always reads 0 

7 Address / Data Stepping.................... always reads 0 

6 ‘Parity Error Response....................... always reads 0 

5 VGA Palette Snoop... ee always reads 0 

4 Memory Write and Invalidate.......... always reads 0 

3 Special Cycles Monitoring................. always reads 0 

Z Bus: Master <5..0:5::30s0iss eecepgteeistescasss always reads 0 

1 Memory Space... eee always reads 0 

O- - WO Spaces ssinciitiiasseissets RW, default = 0 
Offset 7-6 — Status (O40Oh) ..............csscccsssssesssesssseseroeseees RO 


15 Detected Parity Error...................... always reads 0 
14  Signalled System Error ..................... always reads 0 
13. Received Master Abort..................... always reads 0 
12 Received Target Abort .................... always reads 0 
11  Signalled Target Abort...............00.... always reads 0 
10-9 DEVSEL# Timing.........0000.... fixed at 10 (slow) 
8 Data Parity Detected..........00.000000.. always reads 0 
7 Fast Back-to-Back Capable............... always reads 0 


6-0 Reserved oi eeeceeeeseceneeneees always reads 0 


Offset 8 - Revision ID (40h)............cccssssssesssesssssesessceseseseees RO 


Offset 9 - Program Interface ............ccccsssssssssscesscesseeseeeseees RO 


Offset A - Sub Class Code ..........ccssscsssssssessseseseseseseceseceseees RO 
Offset B - Class Cod ..........sccccssssssscssssscssesnscsscesscesesscossesses RO 
Offset C — Cache Line Size ............cssssssssesssesessseneseneseneenes RW 


This register must be implemented by master devices that can 
generate the memory-write-and-invalidate command. 


Offset D — Latency TimeL..............cccccssssssssssesessseseseseseseees RW 


This register must be implemented as writable by any master 
that can burst more than two data phases. 


Offset E - Header T 


© (ODN) ..........rsserecssrssesecssresrserseeseees RO 


Offset F - BIST (OOh) .............sccssccsscesscesscesssesscessscssscssseseees RO 
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Offset 13-10 — I/O Base Address (0000 0000h)................ RW 


Offset 17-14 — Memory Base Address (0000 0000h)...... RW 
Offset 2B-28 — Card Bus CIS Pointer (0000 0000h) ...... RW 
Offset 33-30 — Expansion ROM Base Addressg..............- RW 


Offset 34 — Capabilities Offset...............cccccccscssscsssescsescees RO 


7-0 Capabilities Offset 
Offset into the LAN function PCI space pointing to 
the location of the first item in the function’s 
capability list. 


LAN-Specific PCI Configuration Registers 


Offset 40 — Capabili 


TD (OLN) ...........ccrrecrsrrssrrssrsesesoees RO 


7-0 Capability ID... always reads Olh 
Identifies the linked list item as being PCI power 
management registers 


Offset 41 — Next Item Pointer (OOh) ..............cccccccccecsceceees RO 


7-0 Next Item Pointer... always reads 00h 
Offset into the LAN function PCI space pointing to 
the location of the next item in the function’s 
capability list. 


Device | Function 0 Registers - LAN 


MEK 


10 


2-0 


Technologies, Inc. 
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lxxxx PME# can be asserted from D3C 

xlxxx PME# can be asserted from D3H 

xxlxx PME# can be asserted from D2 

xxxlx PME# can be asserted from D1 

xxxx1 PME# can be asserted from DO 
D2 PM State 


O Not Supported oe eeeeeeeeeeeeeereeees default 
1 Supported 

D1 PM State 
O Not Supported 0.0.0... ce eecesceeeseeeteenees default 


1 Supported 

PCI 3.3V Auxiliary Current Requirements............. 
ageggieguy cuaateweisteereatentereteass always reads 0 

Device-Specific Initialization ............ always reads 0 
Reserved o..ececcececcsecsseeseeeeeeeeeereees always reads 0 
PME# Operation Uses PCI Clock 

0 No PCI clock req’d for PME# generation....def 

1 PME# generated using PCI clock 
Power Management Interface Revision. reads 010b 
Readback of 010b indicates compliance with revision 
1.1 of the power mangement interface specification 
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Offset 47-44 — Power Management Control / Status .. RWC 
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31-0 Control / Status... default = 0000 0000h 


(see Power Management Specification 1.0) 
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LAN I/O Registers 


Offset 05-00 — Ethernet Address .............cscccscssssssssssscscscees RW 


Offset 06 — Receive Control (00h 


7-5 Reserved (Do not program) 
4 Physical Address Packets Accepted 
0 Packets are accepted if the physical address 
matches the node address in the Ethernet 


Address register .........:cccccesesseeteeteeeees default 
1 All packets with physical destination address 
are ACCEPted oe ee eeeeecesecetecseeseeeeeees default 
3. Broadcast Packets Accepted 
0 Broadcast packets are rejected ............... default 


1 Broadcast packets are accepted 

2 Multicast Packets Accepted 
0 Multicast packets are rejected... default 
1 Multicast packets are accepted 

1 Small Packets Accepted 
0 Packets smaller than 64 bytes are rejected...def 
1 Packets smaller than 64 bytes are accepted 

0 Error Packets Accepted 
0 Packets with receive errors are rejected ....... def 
1 Packets with receive errors are accepted 


Offset 07 — Transmit Control (08h 


7-3 Reserved (Do not program) 
2-1. Transmit Loopback Mode 
O00 Normal occ eeeeeeeeecneeerceseeeceaeeneeneens default 
01 Internal loopback (MAC only) 
10 MII loopback (MAC-PHY) 
11 223 or other loopback 
0 Reserved 


Revision 2.32, September 1, 2004 


VT8231 South Bridge 


Offset 08 — Command 0 (OOh)...............ccccccccscrcscrcrcrsrererer RW 


PT RSErVed  cs.bisssccsshissisesssstssensceptnseses always reads 0 
6 Receive Poll Demand..........00. ee default = 0 
If bit-5 is set to 1, this bit may be set to 1 to poll the 
RD once (if set, this bit will be cleared by hardware 
after the polling is complete) 
5 Transmit Poll Demand............0..0..00 default = 0 
This bit may be set to 1 to poll the TD once (if set, 
this bit will be cleared by hardware after the polling 
is complete) 
4 Transmit Process 
O Not in transmit state... eeeeeeeeeeee default 
1 Turn on the transmit DMA state 

3 Receive Process 
O Not in receive State... ee eeeeeseereeteees default 
1 Turn on the receive DMA state 

2 Stop NIC 
0 Command processing is in process........ default 
1 No command procesing is in process 

1 = Start NIC 
0 No command entered... cee eeeeeeee default 
1 Start processing a command 

0 Reserved (Do not program) 

Offset 09 — Command 1 (OOh)..............rservcrssrsserssersees RW 

7 Software Reset 

0 Command processing is in process........ default 
1 Nocommand procesing is in process 

6 Receive Poll Demand 1............ default = 0 
If Rx9[5] is set to 1, this bit may be set to | to poll 
the RD once (if set, this bit will be cleared by 
hardware after the polling is complete) 

5 Transmit Poll Demand 1.........0..0.00000. default = 0 
If Rx9[5] is set to 1, this bit may be set to | to poll 
the TD once (if set, this bit will be cleared by 
hardware after the polling is complete) 

A ReServed  aeicsessicisdiehesieesies always reads 0 

3. TX/RX Auto Polling 

0 Enables csisiccieadiienedaieuie default 
1 Disable 
2 ~~‘ Full Duplex 
0 Set MAC to half duplex mode............... default 
1 Set MAC to full duplex mode 
1 Reserved  ssicciceisiesicissacicus always reads 0 
0 Reserved (Do not program) 
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Offset 0C — Interrupt Status 0 (OOh)..............ccccccsssssssseees RW 


CRC or Miss Packet Tally Counter Overflow 

PCI Bus Error 

Receive Buffer Link Error 

Reserved (Do not program) 

Transmit Error (Packet Transmit Aborted) 

Set due to excessive collision, transmit underflow, or 

transmit data linking error 

2 Receive Error 
Set due to CRC error, frame alignment error, FIFO 
overflow, or received data linking error 

1 Packet Transmitted Successfully 

0 Packet Received Successfully 


wohan ~i 


Offset 0D — Interrupt Status 1 (OOh)..............cccccsesssessseees RW 


7 General Purpose Interrupt 
6 Port State Change 
5 Transmit Abort Due to Excessive Collisions 
4 Receive Buffer Full 
3. FIFO Overflow 
2 Receive FIFO Overflow 
1-0 Reserved (Do not program) 
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Offset OE — Interrupt Mask 0 (OOh)................ccccccsceceeeees RW 


Bits correspond to the bits in Interrupt Status Register 0 


Offset OF — Interrupt Mask 1 (OOh)................ccccccccsseeeees RW 


Bits correspond to the bits in Interrupt Status Register 1 


Offset 17-10 — Multicast Adress .......ssecssecesseesseeceseerseees RW 
Offset 1B-18 — RX Address ...........cssssscscssssecsesssseseesessevers RW 
Offset 1F-1C — TX Address ...........-csscesssccscesessccsseeseseeees RW 
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Offset 23-20 — Receive Status (0000 0400h)................+00 RW 


31. Descriptor Owner (Set By Driver At Initialization) 
0 Descriptor Owned By Host... eee default 
1 Descriptor Owned by NIC 
30-27 Extended Byte Count for Abnormal Size Ethernet 


Frames eseiscdiiitiincesccseinccctiacics RO, default = 0 
26-16 Received Packet Length .................. RO, default = 0 
15 Received Packet Successfully .......... RO, default = 0 


14 Reserved i.e eeeeeeeseeneeeees always reads 0 
13. NIC Accepted Multicast Packet...... RO, default = 0 
12. NIC Accepted Broadcast Packet..... RO, default = 0 
11. NIC Accepted Physical Address PacketRO, def = 0 


10) Chain Buffer.........00.0000 eee always reads | 
Set if packet too large to occupy a single receive 
descriptor 

9-8 Buffer Descriptor Start / End ..........0. ee RO 


00 Chain Buffer Start Middle Descriptor....default 
01 Chain Buffer End Descriptor 

10 Chain Buffer Start Descriptor 

11 Single Buffer Descriptor 


7 Reserved (Do not program) 

6 = System EFror oo... eee RO, default = 0 
5 ~=Runt Packet... cess RO, default = 0 
4 Long Packet... eee RO, default = 0 
3. FIFO Overflow Error...................... RO, default = 0 
2 Frame Alignment Error.................. RO, default = 0 
1 CRC Error ou... eee RO, default = 0 
0 = Receiver EFror ....................ccceceeeeeee RO, default = 0 


Offset 27-24 — Rx Data Buffer Control (0000 0000h).....RO 
31-16 Reserved o..ccceccecccsesseeseeseeeeees always reads 0 


setestein colaheeactestecreeueaeneetee always reads 0 

10-0 Rx Data Buffer Size .....00 eee default = 0 
The receive data buffer size for this descriptor. The 
total byte count of the entire frame will be stored in 
the last descriptor. 


Offset 2B-28 — Rx Data Buffer Start Address.............s00+ RO 
31-0 Rx Data Buffer Start Address 


Offset 2F-2C — Rx Data Buffer Branch Address.............. RO 
31-0 Rx Data Buffer Branch Address 
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Offset 43-40 — Transmit Status (0000 0000h)................. RW 


31 Descriptor Owner (Set By Driver At Initialization) 
0 Descriptor Owned By Host ..............0 default 
1 Descriptor Owned by NIC 
30-16 Reserved oie eeeeeeeeeeeeeeeees always reads 0 
15 Transmit Error......................00068 RO, default = 0 


1 Excessive Collisions During Transmit Attempt 

14 Reserved oo. ceececeseceeneeceneeeenees always reads 0 

13) System Error... eee eeeeeeeeee RO, default = 0 
12.‘ Invalid TD Format or Structure or TD Overflow 

Suaveuusctedivtecnsteaeetstedieeneuss RO, default = 0 


11 Reserved (Do not program) 

10 Carrier Sense Lost During Transmit....RO, def = 0 
9 Out of Window Collision .................0... RO, def = 0 
8 Transmit Abort (Excessive Collisions) .RO, def = 0 
7 CD Hearthbeat............. cee cceeeeees RO, def = 0 


10baseT mode heartbeat collision check failure 
6-5 Reserved o..eeeececceeseeseeseeeseesteeees always reads 0 
4 Collision Detected During Transmit.....RO, def=0 
3-0 Collision Retry Count .........0000 RO, def = 0 


Offset 47-44 — Tx Data Buffer Control (0000 0000h)...... RO 


31-24 Reserved oc eeeeeeeeeeeeeeees always reads 0 


23. Send Complete Interrupt Asserted ......... default = 0 


22 ~ End of Transmit Packet...........0000000.000..... default = 0 
21 = Start of Transmit Packet ..........000000000.0... default = 0 
20-17 Reserved oo..ccececcccesseeseeteeereeteees always reads 0 
16 Disable CRC Generation ..............000000... default = 0 
15 Chain Buffer 000.000.0000 eeceeceeeee default = 0 
14-11 Frame Length Extend Fragment......always reads 0 
10-0 Tx Data Buffer Size........0.0000 default = 0 


The transmit data buffer size for this descriptor. The 
total byte count of the entire frame will be stored in 
the last descriptor. 


Offset 4B-48 — Tx Data Buffer Start Address .............006 RO 
31-0 Tx Data Buffer Start Address 


Offset 4F-4C — Tx Data Buffer Branch Address............. RO 
31-4 Tx Data Buffer Branch Address 
3-1 Reserved o...eeeceeceesceeseesteeseeeteeees always reads 0 
0 Tx Interrupt Enable 
0 Issue interrupt for this packet ................ default 
1 No interrupt generated 
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Offset 6C — PHY Address (O1)..............ssssscssssssesssesssees RW Offset 6E — Buffer Control 0 (OON)...............scecsssrsseee RW 
7-6 MII Management Polling Timer Interval 7-3 Reserved (Do not program) 
00 1024 MDC Clock Cycles ........ cece default 2-0 DMA Length 
01 512 MDC Clock Cycles 000 32 bytes 8. DW weictitectieationieess default 
10 128 MDC Clock Cycles 001 64 bytes 16 DW 
11 64 MDC Clock Cycles 010 128bytes 32DW 
5 Accelerate MDC Speed O11 256bytes 64DW 
O. Normal si.2.ccucnciniininieichrinis default 100 512 bytes 128DW 
1 4x Accelerated 101 1024 bytes 256 DW 
4-0 Extend PHY Device Address .............. default = 01h 11x Store & Forward 
Stored from EEPROM during power-up or EEPROM 
auto-reload but can be programmed by software Offset 6F — Buffer Control 1 (OOh) .................csseccsssseeeeee RW 
7-3 Reserved (Do not program) 
2-0 Polling Interval Timer 
This field determines the polling interval when TX / 
Offset 6D — MIT Status (13h) ............cccccccssssssssssssscssscscscees RW RX Auto-Polling is enabled (LAN I/O Rx09[3]=0) 
7 PHY Reset O00: 2 PCL Cleghsscizei ccs eatanieatiicaes default 
O PHY reset not asserted ..........ccceeeeseeeees default 001 2!5 PCI Clocks 
1 PHY reset asserted 001 2!* PCI Clocks 
6-5 Reserved ov..ecccccccccccsccsscessecsseeseeenes always reads 0 001 2!? PCI Clocks 
4 PHY Option 001 2'' PCI Clocks 
0 PHY address updated from EEPROM 001 2!° PCI Clocks 
1 Use default PHY address of 0001h ....... default 001 2° PCI Clocks 
3. PHY Device Received Error 001 28 PCI Clocks 
URI. 0k =)€¢0) ceeneremerrearreritrrrscerretre rere rs default 
1 Error 
2 ReServed! nscisasinndicdacsciendsvees always reads 0 


1 Link Failure 
0 Link successful 


1 Link unsuccessful (no connection) ........ default 
0 PHY Speed 

0 100MB 

T TO MB ie deinienatieiihanieied default 
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Offset 70 — MII Management Port Command (00h)...... RW 
7 Auto Polling 
O. Wisabl@iscicciesseetac ticatiens cinemas default 
1 Enable 
6 Phy Read 


Every time this bit is set to one, the Phy is read once. 
The address of the read is determined by Rx71[4:0] 
and the data is stored in Rx73-72. 


O° WiS8able: cc sssctiicdeciceseeir eaten default 
1 Enable 
5 Phy Write 


Every time this bit is set to one, the Phy is written 
once. The address of the write is determined by 
Rx71[4:0] and the value stored in Rx73-72 will be 
written to the Phy. 
Oo DISAB le ssy.csceveescsxcussvssesvssgevercssaiveresspevesnte default 
1 Enable 
4 Phy Direct Programming Mode 
0 Disable (bits 3-0 are ignored, see bits 6-5)...def 
1 Enable (bits 6-5 are ignored, see bits 3-0) 

MDIO Output Enable Indicator 

2 Phy Direct Programming Write Data Out 
During direct programming (write), the value in this 
bit is written to the Phy every time bit-0 of this 
register (the “clock”) toggles. 

1 ‘Phy Direct Programming Read Data In............ RO 
During direct programming (read), every time the 
clock (bit-0 of this register) toggles, the value from 
the Phy is stored in this bit. 

0 Phy Direct Programming Clock 
This bit acts as the clock during direct reads from and 
direct writes to the Phy. 


ios) 


Offset 71 — MII Management Port Address (81h).......... RW 
7 Polling Status 
0 Polling 
DY WONG, sssevevidovetexeeedtieedesaresrenvevedeteevesewense default 
6 Polling Type 
0 Poll One Cycle occ ee ceseeteeseeeseenees default 


1 Auto polling 
5 _ Polling Complete 
0 Polling not complete «0.0.0... eee eens default 
1 Polling complete (auto polling data ready) 
4-0 MII Management Port Address Bits 4-0.. def =0Olh 


Offset 73-72 — MII Management Port Data (0000h)...... RW 
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Offset 74 —EK EPROM Command / Status (00h)............. RW 


7 EEPROM Program Complete............... RO, def = 0 
Set when EEPROM loading is complete. 

6 EEPROM Embedded Program Enable........ def = 0 
When this bit is set, configuration data (in Rx6E, 6F, 
74, 78, 79, 7A, and 7B) will start to be programmed 
into the EEPROM. 

5 Dynamically Reload EEPROM Content......def=0 
When this bit toggles, the Ethernet ID (Rx5-0) is 
reloaded from EEPROM. 

4 EEPROM Direct Program Mode 

O Disable privcecssicistazesssteste caresviepanaseevaaness default 
1 Enable (see bits 3-0) 

3. EEPROM Direct Programming Chip Select 
This bit must be set to allow proramming of the 
EEPROM using bits 2-0 

2 EEPROM Direct Programming Clock 
This bit acts as the clock for direct programming of 
the EEPROM. 

1 EEPROM Direct Programming Write Data 
During direct programming (write), the value in this 
bit is presented to the EEPROM Data In pin and 
written to the EEPROM every time bit-2 of this 
register (the “clock”) toggles. 

0 EEPROM Direct Programming Read Data...... RO 
During direct programming (read), every time bit-2 
of this register (the “clock’’) toggles, the value on the 
EEPROM Data Out pin is stored in this bit. 


Offset 78 — EEPROM Control (OOh)..............sscssssssseeee RW 


7 EEPROM Embedded & Direct Programming 
0 Disable (EEPROM cannot be programmed) def 
1 Enable (allow EEPROM to be programmed) 
6 Extension Clock 
O° Disables iiss ele heh a ideas default 
1 Enable (the clock to the EEPROM is sent prior 
to the start of data to allow more time for the 
EEPROM to return to the ready state) 
5-0) Reserved oi. eeeeeeeeseenseenees always reads 0 


Device | Function 0 Registers - LAN 


WY Technologies, Inc. 
Pali we connect 


Offset 79 — Configuration 1 (ON) ..............ccscesssessseseseseees RW 


7 Transmit Frame Queueing 
O Enables ccccishcis ainda default 
1 Disable 

6 Data Parity Generation and Checking 
O° Enable sss ccccnciuccycidinceticeuces default 
1 Disable 

5 Memory Read Line Support 
O° Ema blesses ected aes default 
1 Disable 


4 Transmit FIFO DMA Interleaved to Receiving 
FIFO DMA After 32 DW Transaction 
O° DiSable scessecssceesscovdssesecasteresdestecdsceevenes default 
1 Enable 
3. Receive FIFO DMA Interleaved to Transmitting 
FIFO DMA After 32 DW Transaction 


(OR DY (yo) (<r default 
1 Enable 

2 Memory Read Wait States 
LO (0) | default 


1 Insert one wait state 2222 

1 Memory Write Wait States 
LORD (0) <r default 
1 Insert one wait state 2222 

0 Latency Timer 


O Disable woe eeeececccccceessssssecseessesseeeees default 
1 Enable 
Offset 7A — Configuration 2 (OON) .............scccccssessssssssseees RW 


7 Reserved  saciisccnuindiavaniiiac always reads 0 
6 Unused BootROM Address MA 
Qs Shee dele Bai eet default 


1 Tie High 
5 Delay Transaction for BootROM Memory Read 


QO Disabléssi ik ciccicdbieininciansencvies default 
1 Enable 
4-0 Reserved o..eeecceeceecesseeseesteeneeenes always reads 0 
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Offset 7B — Configuration 3 (OOh)................ccccccecececeeeees RW 


7 Memory Mapped I/O Access 
Q  DiSable:isecs deceicn evened default 
1 Enable 
6 Diagnostic Mode 
QO. Disable sisicc.cccteccnvindiceeeanden default 
1 Enable 
5 PCI Memory Read Line Capable 
0 Not Capable wiccncccinsctivieenankcccs default 
1 Capable 
4 Reserved oo.ceeecccccccccsseesseeteeereeeeees always reads 0 
3 Backoff Algorithm 
UK? a lepsia causes. ceases cpesseanesenavtecessseee cpanens default 
1 Random 
2-1 Reserved o...eeeececcescceseesteeseeneeees always reads 0 
0 = Backoff Algorithm Optional 
OO. UDISA DISS ccsusresepsccesesscorepscaseaesestvegstouse cesnees default 
1 Enable 
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Offset 80 — Miscellaneous 1 (00h 


7-4 Reserved 
3 Full Duplex Rx Flow Control 


O° WDisabl ees. icsctecescsctcketehediensmeceeieats default 
1 Enable 

2 Half Duplex Rx Flow Control 
OO» Wisablé ics cscsreeseict at eitacten etic default 
1 Enable 

1 Soft Timer 0 Status / Start 
O Timer Counting... ce eeeeceeseeereeneeneeees default 


(write 0 after time out to start timer counting) 
1 Timer Timed Out 
0 Soft Timer 0 Enable 
LO DY iy 0) (<n default 
1 Enable timer to count 


Offset 81 — Miscellaneous 2 (00h 


7 Reserved 
6 ~=Force Software Reset 


1 Force Reset 

5 Auxiliary Power 
O Not available 0... cece eceecseeeeeeeeeeens default 
1 Available 

4-1. Reserved ciicciccueicacccincas always reads 0 

0 Soft Timer 1 Enable 
O* Disables. ccccccscscsiceccids sauesescconcsies enacts default 
1 Enable timer to count 
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7 


6-4 
3 


1-0 
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Legacy WOL Status (for software reference)... RO 
This bit reports whether Legacy WOL is supported. 


O Disable: ssccs ccstiecss cctenrcliesesecteee senses default 
1 Enable 
ReServed  vsccsetacescaiiesactesenesiees always reads 0 
Legacy WOL Status ..........ccccssscssssssssesseessesseees RO 
This bit is set when there is a Legacy WOL event. 
0 No Legacy WOL event occurred........... default 
1 Legacy WOL event occurred 
Legacy WOL Ennable.............cccscsssssssssesseeseseneees RO 


This bit controls whether Legacy WOL is a wake 
event. 
0 Disable (if a wake event is detected (bit-3 = 1), 
PME# will not be asserted)..............06 default 
1 Enable (if a wake event is detected (bit-3 = 1), 
PME# will be asserted) 
Sticky DS1 Shadow 
This field reports the current power management 
state of the device. 
WO) SUA esseseiegecateceiectettegteicesipsteuse nase: default 
D1 State 
D2 State 
D3 State 
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Offset 84 — MII Interrupt Status (OOh)...............-es00e RWC 
7 Power Event Report in Test Mode (RO)...... def=0 
6 User Defined Host Driven Interrupt ............ def = 0 
5S Reserved oui. ceeessessecseeeseeenes always reads 0 
4 Suspend Mode MII Polling Status Change.. def = 0 
3 Transmit Data Write Buffer Queue Race.... def = 0 
(will be set by transmit shutdown) 
2 Reserved occeeeeeeseeseeeeeeeeeeeeees always reads 0 
1 = Soft Timer 1 Timeout ......0000.0 ee def =0 
0 Soft Timer 0 Timeout .........0.00.. eee def =0 
All bits above: write 0 to clear the interrupt 
Offset 86 — MII Interrupt Mask (OOh)...............sscsesesees RW 


Interrupt on MII Interrupt Status (Rx84) Bit-7 
Interrupt on MII Interrupt Status (Rx84) Bit-6 


ROSErved neciiiceiecsecsdeccaesteecdecaceden always reads 0 
Interrupt on MII Interrupt Status (Rx84) Bit-4 
Interrupt on MII Interrupt Status (Rx84) Bit-3 


om#nNnwhugn ~l 


Reserved nscsiceeciecsdicciesescdeetdeden always reads 0 
Interrupt on MII Interrupt Status (Rx84) Bit-1 
Interrupt on MII Interrupt Status (Rx84) Bit-0 
All bits above: 
OQ: WiSablevseseccceis oisieies etececits default 
1 Enable 
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Offset 93 — EEPROM Checksum (00h) .............0sseeeeee0 RW 


Offset 9A — Pause Status (OON) .............ccccccccccscscrcrcrcreecees RW 


7-1 Reserved 
0 = Pause Status 


O Not paused... ec eeceseeeteeseceseeeeeneeenes default 

1 Paused 
Offset 9D-9C — Soft Timer 0 (OOOOH) ................sccseccesseees RW 
7-0 Soft Timer 0 Count Value..............00000.... default = 0 
Offset 9F-9E — Soft Timer 1 (OOOOh).................cccssccesseees RW 


7-0 Soft Timer 1 Count Value..........0.00000000.. default = 0 
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Offset AO — Wake On LAN Control Set (00h)............... RW 
Offset A4 — Wake On LAN Control Clear (00h)............ RW 


Link Off Detected 
Link On Detected 
Magic Packet Filter 
Unicast Filter 
CRC3 Pattern Match Filtering 
CRC? Pattern Match Filtering 
CRC1 Pattern Match Filtering 
CRCO Pattern Match Filtering 
All bits above: 
QO: WDiSablévs2iceiet ceive iene is default 
1 Enable 


om#nwh nan ~l 


Offset Al — Power Configuration Set (00h) ..............s000+ RW 
Offset A5 — Power Configuration Clear (00h)................ RW 


7 Internal MII Interface Timing 
O WDISa ble ssccetehastisccecctet Gp eerescngetonseaethes default 
1 Enable 
6 Reserved oi..eeeeccecccecseessesseeeteeneeenes always reads 0 
5 WOL Output 
0 Driven by Level 0... eee ee ceeeeeeeeeeteeneeees default 
1 Driven By Pulse 
4 Legacy WOL 
0). “Misablés vad teutesatienGed anaes default 
1 Enable 
3-2 Reserved ou... ceeceeesseessecseeeneeenes always reads 0 
1 Legacy WOL Status (Rx83[3] Back Door) 


QO Disable ................cssccccossesseercccvesveevsreneeees default 
1 Enable 
0 Legacy WOL Enable (Rx83[2] Back Door) 
CO DY (cy: 1 0) (<a default 
1 Enable 
Offset A2 — Test Set (OOh).................sscccccccssssssrsrecceessssseee RW 


Offset A6 — Test Clear (OOh)............cccccscssssssssssssesssesesesenes RW 


7-1 Reserved 
0 Power State Capabilities 
O “Disable i.e: ess ciciocsttesscvhecschis tects uweneticees default 
1 Enable 
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Offset A3 — Wake On LAN Configuration Set (00h)..... RW 
Offset A7 — Wake On LAN Configuration Clear (00h). RW 


7 Force Power Management Enable over PME 
Enable Bit (Legacy Use Only) 
6 Full Duplex During Suspend 
5 Accept Multicast During Suspend 
4 Accept Broadcast During Suspend 
3. MDC Acceleration 
2 Extend Clock During Suspend 
1-0) Reserved ee eeeesseenertees always reads 0 
All bits above: 
QO. Disablé:cncticksncch Sede eke: default 
1 Enable 


Offset B3-B0 — Pattern CRCO...........ccccccccscssssssscscssssssscees 
127-0 CRCO Pattern 00.0.0... eceeeeees 


Offset B7-B4 — Pattern CRC 1.............ccccscssscssssscscssscscseees 
127-0 CRC1 Pattern ........... eee 


Offset BB-B8 — Pattern CRC2 
127-0 CRC2 Pattern ........... cc ccccceceeees 


Offset BF-BC — Pattern CRC3 
127-0 CRC3 Pattern 00.0.0... cccccceeceeeeeeeees 


Offset CF-CO — Byte Mask 0...........ccccscscssssssscssscssscssseesees RW 


Offset DF-DO — Byte Mask 1...............ccccccscscsosssorsrororererer RW 


Offset EF-EO — Byte Mask 2 ............cccccccccscscscsssossrorcceceees RW 


Offset FF-FO — Byte Mask 3............ccccccccscscssssssssrcrsrsrererer RW 


Device | Function 0 Registers - LAN 
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Power Management 


Power Management Subsystem Overview 


The power management function of the VT8231 is indicated 
in the following block diagram: 


—-  -SMI Events 
— _ -SCI/SMI Events 
— —  - Wake-up Events 


GPO 
(Global 


Standby) [| Lo : 
Timer eS - SMI Arbiter SMI# 


PWRBTN# 


SLPBTN# >- SCI Arbiter 


SCl# 


USB resume > 
GPIO > 


PM Timer Control 


- Legacy Only Event Logic 

- ACPI / Legacy Event Logic 
- ACPI / Legacy Generic Control Features 
- ACPI / Legacy Fixed Control Features 

- ACPI Only Event Logic 


Figure 7. Power Management Subsystem Block Diagram 


Refer to ACPI Specification v1.0 and APM specification v1.2 
for additional information. 
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Processor Bus States 


The VT8231 supports the complete set of CO to C3 processor 
states as specified in the Advanced Configuration and Power 
Interface (ACPI) specification (and defined in ACPI I/O space 
Registers 10-15): 


CO: Normal Operation 

Cl: CPU Halt (controlled by software). 

C2: Stop Clock. Entered when the Processor Level2 
register is read. The STPCLK# signal is asserted to 
put the processor in the Stop Grant State. The 
CPUSTP# signal is not asserted so that host clocks 
remain running. To exit this state, the chip negates 
STPCLK#. 

C3: Suspend. Entered when the Processor Level3 register 
is read. In addition to STPCLK# assertion as in the 
C2 state, the SUSST1# (suspend status 1) signal is 
asserted to tell the north bridge to switch to “Suspend 
DRAM Refresh” mode based on the 32KHz suspend 
clock (SUSCLK) provided by the VT8231. If the 
Host Stop bit is enabled, then CPUSTP# is also 
asserted to stop clock generation and put the CPU 
into Stop Clock State. To exit this state, the chip 
negates CPUSTP# and allows time for the processor 
PLL to lock. Then the SUSST1# and STPCLK# 
signals are negated to resume to normal operation. 


During normal operation, two mechanisms are provided to 
modulate CPU execution and control power consumption by 
throttling the duty cycle of STPCLK#: 


a. Setting the Throttle Enable bit to 1, the duty 
cycle defined in Throttle Duty Cycle (IO space 
Rx10) is used. 

b. THRM pin assertion enables automatic clock 
throttling with duty cycle pre-configured in 
Thermal Duty Cycle (PCI configuration Rx4C). 
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System Suspend States and Power Plane Control 


There are three power planes inside the VT8231. The first 
power plane (VCCS) is always on unless turned off by the 
mechanical switch. The second power plane (VCC) is 
controlled by chip output SUSC# (also called “PSON”). The 
third plane (VCCRTC) is powered by the combination of the 
VCCS and the external battery (VBAT) for the integrated real 
time clock. Most of the circuitry inside the VT8231 is 
powered by VCC. The amount of logic powered by VCCS is 
very small; its main function is to control the supply of VCC 
and other power planes. VCCRTC is always on unless both 
the mechanical switch and VBAT are removed. 


The VT8231 supports multiple system suspend states by 
configuring the Sleep Type field of ACPI I/O space (PMIO) 
register Rx4-5: 


a) POS (Power On Suspend): Most devices in the 
system remain powered. The host bus is put into an 
equivalent of the C3 state. In particular, the CPU is 
put into the Stop Grant State or Stop Clock State 
depending on the setting of the Host Stop bit. 
SUSST 1# is asserted to tell the north bridge to switch 
to “Suspend DRAM Refresh” mode based on the 
32KHz SUSCLK provided by the VT8231. As to the 
PCI bus, setting the PCI Clock Run bit to 0 enables 
the CLKRUN protocol defined in the PCI Mobile 
Design Guide. That is, the PCKRUN# pin will be 
de-activated after the PCI bus is idle for 26 clocks. 
Any PCI bus masters including the north bridge may 
resume PCI clock operation by pulling the 
PCKRUN# pin low. During the PCKRUN# de- 
activation period, the PCISTP# pin may be activated 
to disable the output of the PCI clock generator if the 
PCI Stop bit is enabled. When the system resumes 
from POS, the VT8231 can optionally resume 
without resetting the system, can reset the processor 
only, or can reset the entire system. When no reset is 
performed, the chip only needs to wait for the clock 
synthesizer and processor PLL to lock before the 
system is resumed, which typically takes 20ms. 

b) STR (Suspend to RAM): Power is removed from 
most of the system except the system DRAM. Power 
is supplied to the suspend refresh logic in the north 
bridge (VTT of VT82C598) and the suspend logic of 
the VT8231 (VCCS). The VT8231 provides a 
32KHz suspend clock to the north bridge for it to use 
to continue DRAM refresh. 

c) STD (Suspend to Disk, also called Soft-off): Power 
is removed from most of the system except the 
suspend logic of VT8231 (VCCS). 

d) Mechanical Off: This is not a suspend state. All 
power in the system is removed except the RTC 
battery. 


The suspend state is entered by setting the Sleep Enable bit to 


1. Three power plane control signals (SUSA#, SUSB# and 
SUSC?#) are provided to turn off more system power planes as 
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the system moves to deeper power-down states, i.e., from 
normal operation to POS (only SUSA# asserted), to STR (both 
SUSA# and SUSB# asserted), and to STD (all three SUS# 
signals asserted). In particular, the assertion of SUSC# can be 
used to turn off the VCC supply to the VT8231. 


One additional suspend status indicator (SUSST1#) is 
provided to inform the north bridge and the rest of the system 
of the processor and system suspend states. SUSST1# is 
asserted when the system enters the suspend state or the 
processor enters the C3 state. SUSST1# is connected to the 
north bridge to switch between normal and suspend-DRAM- 
refresh modes. 


General Purpose I/O Ports 
As ACPI compliant hardware, the WT8231_ includes 
PWRBTN#, SLPBTN#, and RI# pins to implement power 
button, sleep button, and ring indicator functionality, 
respectively. Furthermore, the VT8231 offers many general- 
purpose I/O ports with the following capabilities: 
* PC/SMB Support 
¢ Thermal Detect 
¢« Notebook Lid Open/Close Detect 
* Battery Low Detect 
¢ Twelve General Purpose Input Ports (multiplexed with 
other functions). 
¢ Nineteen General Purpose Output Ports (1 dedicated 
and 18 multiplexed with other functions) 
* Four General Purpose Input / 
(multiplexed with other functions) 


In addition, the VT8231 provides an external dedicated SMI 
pin (EXTSMI#). The external SMI input can be programmed 
to trigger an SCI or SMI at both the rising and falling edges of 
the corresponding input signal. Software can check the status 
of the input pin and take appropriate actions. 


Output Ports 
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Power Management Events 
Three types of power management events are supported: 


1) ACPI-required Fixed Events defined in the PMIA 
Status and PMIA Enable registers. These events can 
trigger either SCI or SMI depending on the SCI Enable 
bit: 

¢ PWRBTN# Triggering 

¢ RTC Alarm 

¢ Sleep Button 

« ACPI Power Management Timer Carry (always SCI) 
« BIOS Release (always SCI) 


2) ACPI-aware General Purpose Function Events defined 


in the GP Status and GP SCI Enable, and GP SMI Enable 
registers. These events can trigger either SCI or SMI 
depending on the setting of individual SMI and SCI 
enable bits: 


¢ External SMI triggering 

* USB Resume 

¢ Ring Indicator (RI#) 

¢ Battery Low Detect (BATLOW#) 

* Notebook Lid Open/Close Detect (LID) 
¢ Thermal Detect (THRM) 


<— GCLK 


ae AGP Bus 


Graphics 
Controller 


VT82C694X 
as 


PCKRUN# 


Keyboard / Mouse 


Host CPU 


—i ID 
| MCLK 
LPC 
IDE VT8231 CPUSTP# iad Clock 
BIOS ROM LPC South Genceior 
USB GPIO and ACPI Events 
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3) Generic Global Events defined in the Global Status and 
Global Enable registers. These registers are mainly used 
for SMI: 


¢ PCI Bus Clock Run Resume 

¢ Primary Interrupt Occurance 

¢ GPO and GPI Timer Time Out 

¢ Secondary Event Timer Time Out 

* Occurrence of Primary Events 
(defined in the Primary Activity Status and Primary 
Activity Enable registers) 

¢ Legacy USB accesses (keyboard and mouse) 

- Software SMI 


System and Processor Resume Events 


Depending on the system suspend state, different features can 
be enabled to resume the system. There are two classes of 
resume events: 


a) VCCS-based events. Event logic resides in the 
VCCS plane and thus can resume the system from 
any suspend state. Such events include PWRBTN#, 
RI#, BATLOW#, LID, SMBus resume event, RTC 
alarm, EXTSMI#, and GP1 (EXTSMI1#). 
VCC-Based Events. Event logic resides in the VCC 
plane and thus can only resume the system from the 
POS state. Such events include the ACPI PM timer, 
USB resume, and EXTSMIn#. 


b) 


HCLK 
SMI# / STPCLK# 


PC100 or PC133 
SDRAM 
—— or VCM) 


Memory Bus 


Power Plane & Peripheral Control 


Figure 8. System Block Diagram Using the VT8231 Super South Bridge 


Revision 2.32, September 1, 2004 


-143- Functional Descriptions 


WX Technologies, Inc. 
ya Eq@& = weconnect 


Legacy Power Management Timers 
In addition to the ACPI power management timer, the VT8231 
includes the following four legacy power management timers: 


GP0 Timer: general purpose timer with primary event 
GP1 Timer: GP timer with peripheral event reload 
Secondary Event Timer: to monitor secondary events 
Conserve Mode Timer: Hardware-controlled return to 
standby 


The normal sequence of operations for a general purpose timer 
(GPO or GP1) is to 


1) First program the time base and timer value of the initial 
count (register GP Timer Count). 

2) Then activate counting by setting the GPO Start or GP1 
Start bit to one: the timer will start with the initial count 
and count down towards 0. 

3) When the timer counts down to zero, an SMI will be 
generated if enabled (GPO Timeout Enable and GP1 
Timeout Enable in the Global Enable register) with status 
recorded (GPO Timeout Status and GP1 Timeout Status in 
the Global Status register). 
Each timer can also be programmed to reload the initial 
count and restart counting automatically after counting 
down to 0. This feature is not used in the standard VIA 
BIOS. 
The GPO and GP1 timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as primary event (global 
standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 


4 


ww 


System Primary and Secondary Events 
Primary system events are distinguished in the Primary 
Activity Status and Primary Activity Enable registers: 


Bit Event Trigger 
7 Keyboard Access 1/O port 60h 


6 Serial Port Access I/O ports 3F8h-3FFh, 2F8h-2FFh, 

3E8h-3EFh, or 2E8h-2EFh 

5 Parallel Port Access [I/O ports 378h-37Fh or 278h-27Fh 

4 Video Access 1/O ports 3B0h-3DFh or memory 
A/B segments 


3 IDE/Floppy Access 1/O ports 1FOh-1F7h, 170h-177h, 


or 3F5h 

2 Reserved 

1 Primary Interrupts Each channel of the interrupt 
controller can be programmed to 
be a primary or secondary 
interrupt 


0 ISA Master/DMA Activity 
Each category can be enabled as a primary event by setting the 
corresponding bit of the Primary Activity Enable register to 1. 
If enabled, the occurrence of the primary event reloads the 
GPO timer if the Primary Activity GPO Enable bit is also set to 
1. The cause of the timer reload is recorded in the 
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corresponding bit of Primary Activity Status register while the 
timer is reloaded. If no enabled primary event occurs during 
the count down, the GPO timer will time out (count down to 0) 
and the system can be programmed (setting the GPO Timeout 
Enable bit in the Global Enable register to one) to trigger an 
SMI to switch the system to a power down mode. 


The VT8231 distinguishes two kinds of interrupt requests as 
far as power management is concerned: the primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts, 
however, are typically used for housekeeping tasks in the 
background unnoticeable to the user. The VT8231 allows 
each channel of interrupt request to be declared as either 
primary, secondary, or ignorable in the Primary IRQ Channel 
and Secondary IRQ Channel registers. Secondary interrupts 
are the only system secondary events defined in the VT8231. 


Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ Enable bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore the GPO 
timer will time out and the SMI routine can put the system 
into power down mode if no events other than secondary 
interrupts are happening periodically in the background. 


Primary events can be programmed to trigger an SMI (setting 
of the Primary Activity Enable bit). Typically, this SMI 
triggering is turned off during normal system operation to 
avoid degrading system performance. Triggering is turned on 
by the SMI routine before entering the power down mode so 
that the system may be returned to normal operation at the 
occurrence of primary events. At the same time, the GPO 
timer is reloaded and the count down process is restarted. 


Peripheral Events 

Primary and secondary events define system events in general 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the VT8231 through the GP1 timer. The following four 
categories of peripheral events are distinguished (via register 
GP Reload Enable): 


Bit-7 Keyboard Access 
Bit-6 Serial Port Access 
Bit-4 Video Access 

Bit-3 IDE/Floppy Access 


The four categories are subsets of the primary events as 
defined in Primary Activity Enable and the occurrence of 
these events can be checked through a common register 
Primary Activity Status. As a peripheral timer, GP1 can be 
used to monitor one (or more than one) of the above four 
device types by programming the corresponding bit to one and 
the other bits to zero. Time out of the GP1 timer indicates no 
activity of the corresponding device type and appropriate 
action can be taken as a result. 
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Absolute Maximum Ratings 


cs opeing Tepes [0 [8 [fe 
feowvoe ff 8 [ve fe 


Input voltage (3.3V only inputs) —0.5 Vcc +0.3 | Volts | FERR#, USBCLK, PWRBTN#, 
EXTSMI#, BATLOW#, FANI, 
FAN2, SMBCLK, SMBDATA 
Input voltage (5V tolerant inputs) All other inputs 


Note: Stress above the conditions listed may cause permanent damage to the device. Functional 
operation of this device should be restricted to the conditions described under operating conditions. 
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DC Characteristics 


Te =0-85°C, Vec=Vecsus=Vecuwm=V ccuss=V cemi=V ccran=Vccpii=3-3V £0.15V, Vpar=3.3V +0.3 /-0.9V, GND=0V 


SN 
[x [oman vonage Plt 
ie [pts | | A [ONS 
[tar [Fests tesiee Gone | 20 | A [ORR Moe 


Power Characteristics 


Tc =0-85°C, Vec Vecsus V CCHWM V ccusB Vecmit V CCLAN’ VCCPLL 3.3V +0. 15V, Vpat=3.3V +0.3 /-0.9V, GND=0V 


[ees PoverSuyCunen—Cae || _00_[ mA [Pavers 4,57) 
[ies | Pover Sumy Canen-Sugend | | 87 [mA [FoverSes4(57D) 
cs Fove Spy Coren Hava Nonior| | 02 [mA [FoverSae 4 (STD) 
Tse se | FoverSumyCoren-0s8 | | 33 | mA [FoverSnes4 (97D) 
[| PoverSupyCanen-LaNT [| 70 [ mA [PoverSne4(57D) 
cuca | PoverSuyConen=PuL || 02 | mA [Pavers S4 (57) 
[acs | PoverSuyCoren=Cae || 00 mA [Pavers 85(5- 0m 
cass | PoverSupy Conon Supend | | 86 [mA [Pavers 85 (5-00) 
Pico | Pove Sup Caret“Havar Nonior | [0a [mA [Power Se (St-07) 
Twas [FoverSumiyCuren=0s8 | |_33_| mA [ Foversan (Som 
[cous PoverSupyConen-LANT [| 70 [ mA [FoverSne 5 (SOM) 
sna PoverSuyCavenPuL || 0] mA [Paver 95 (6.0m) 
[Pow [PoverDisiion 0] 08 |W [Nomen 
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Output Drive 
Tc = 0-85°C, Vec Vecsus V ccHwM Vcuss V ccm VcCLAN V CCPLL 3. 3V +0. 15V, Vepat=2- 3V +0. 3 /-0. 9V, GND=0V 


[Drive {sign nd | tay 


GPO0, GPIOA, GPIOD, GPIOE, ROMCS#, RTS#, DIR#, PCSO#, MCCSH, 50 pF | 15ns 
SMBCK1, SMBCK2, SMBDT1, SMBDT2, 50 pF | 15ns 
SUSA#, SUSB#, SUSC#, SUSCLK, SUSST1# 50 pF | 15ns 
KBDT, KBCK, MSDT, MSCK, 

PCISTP#, CPUSTP#, MDCK, MDIO, MTXENA, MTXDJ3:0], 

GPIOC, EECS#, EECK, EEDO, TXD, SD[7-0], 

APICD[1:0], A20M#, INIT#, INTR, NMI, STPCLK#, CPURST, SMI#, 

ACRST, ACSYNC, ACSDOUT, MSO, SPKR, IGNNE#, SLP#, IRTX, 

PINIT#, STROBE#, AUTOFD#, SLCTIN#, PDIOW#, SDIOW#, 

PDDACK#, SDDACK#, PDCS1#, PDCS3#, SDCS1#, SDCS3#, PDA[2:0], SDA[2:0] 

LA[21:20], SA[19:0], MEMR#, MEMW3, IOR#, IOW# 

PREQL#, PREQH# 


DRVDEN[1:0], MTR[1:0]#, DS[1:0]#, PD[7:0], 
DIR#, STEP#, HDSEL#, WDATA#, WGATE# 150 pF | 15ns 


ADJ[31:0], 50pF | 6ns 
CBE[3:0}#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, PAR, PCKRUN# 50 pF | Sns 


oss [uspppopeOC—“~*“S*S*S*s*sSC*~“—s~“—*~‘“—*‘“‘“‘C‘SCdOC*dSCOC 
 Clock_[ RTCXI,RTCX? SSCSCSCSCSCSCSCSCSCSCSCSC‘“‘“‘;‘C;CSCSCSCSSSSSSCSCSCSSCSCdS CCS 


Input Voltage 


Input Voltage 


1.5V or 2.5V Threshold 
3.3V (5V Tolerant) ADJ[31:0], CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, SERR#, 

PAR, SERIRQ, PCKRUN#, PGNTH#, PGNTL#, PINT[A:D]#, 
SA[19:0], SD[15:0], MEMR#, MEMW#, IOR#, IOW#, OSC, 
PDD[15:0], SDD[15:0], PDDRQ, SDDRQ, PDRDY, SDRDY, IRQ14, IRQ15, 
KBCK, KBDT, MSCK, MSDT, GAMEDJ7:0], 
INDEX#, TRK00#, RDATA#, DSKCHG#, WRTPRT#, PD[7:0], 
PINIT#, STROBE#, AUTOFD#, SLCTIN#, SLCT, ACK#, ERROR#, BUSY, PE, 
RXD, CTS#, DSR#, DCD#, RI#, IRRX, IRRX2, 
SMBCK1, SMBCK2, SMBDT1, SMBDT2, SMBALRT#, 
MCOL, MCRS, MDIO, MRXCLK, MRXDjJ3:0], MRXDV, MRXERR, MTXCLK, 
MSI, ACSDIN[2:0], ACBITCLK, 
GPIOA, GPIOC, GPIOD, GPIOE, GPI0O, GPI1, PWRGD, BATLOW#, THRM 
USBP[3:0]+/-, USBCLK, USBOC[1:0]#, LDRQ#, LAD[3:0], EEDI, 
PCICLK, APICCLK, WSC#, FANI1, FAN2 / SLPBTN#, PWRBTN#, RTCX1, 
EXTSMI#, RSMRST#, PME#, LID, RING#, CPUMISS, INTRUDER# 
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Y = Date Code Year 
W = Date Code Week 
V =Chip Version 
Country of Assembly 


R = Revision Code 
L 


Pin #1 Corner 


= Lot Code / Wafer ID 
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Figure 9. Mechanical Specifications — 376 Pin Ball Grid Array Package 
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Figure 10. Lead-Free Mechanical Specifications — 376 Pin Ball Grid Array Package 
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